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APPLI CABI LI TY

The | ndi ana Departnment of Environnental Managenment, O fice of Air Quality,
Conpl i ance Data Section issues these guidelines and requirenetns in this
chapter for reliable and accurate continuous opacity nonitoring.

Moni toring requirenents include, but are not limted to:

Equi pmrent and desi gn specifications

Per f ormance specifications and test procedures

Certification and recertification requirenents

Data availability requirenments

Qual ity assurance plan and standard operating procedure requirenents
Qual ity assurance and quality control requirenents

Reporting and record keeping requirenents

Requi renments and gui delines contained in this chapter apply to sources that
must operate continuous opacity nonitoring systens (COMS) used to detern ne
conpliance with federal, state, and local regulations in Indiana. Perfornmance
and design specification requirenments n 40 CFR part 60, Appendix B (PS-1) are
i ncorporated into this chapter. Certification requirenents, Standard
Operation Procedure (SOP) requirenents, quality assurance requirenents,
record keeping requirenmetns, and reporting requirenments are also contained in
the state rules: 326 | AC 3-5-3, Monitor systemcertification, 326 | AC 3-5-4,
St andard operating procedures; 326 | AC 3-5-5 Quality assurance requirenents;
326 | AC 3-5-6 Record keeping requirenents; and 326 | AC 3-5-6 Reporting

requi rements are included in attachment #4 to this chapter



1.0 CONTI NUOUS OPACI TY MONI TOR OPERATI NG PRI NCI PLES
1.1 Introduction

A continuous opacity nonitor or transm ssoneter (transm ssion nonitor)
nmeasures the transmttance of |ight that passes through an effluent gas
(stack, duct, or flue gas). Although the terns opacity nonitor and

transm ssoneter can be used interchangeably, this chapter will use the term
Conti nuous Opacity Monitor (COM or Continuous Opacity Mnitoring System
(COWs) throughout the remainder of this text.

Questions concerning anything contained in this chapter can be directed to
the foll owi ng address or phone nunber:

I ndi ana Departnment of Environnental Managenent
Office of Air Quality, Conpliance Data Section
100 North Senate Avenue, P.O Box 6015

I ndi anapolis, I N 46206-6015

Phone (317) 233-5668

Fax (317) 233-6865

E- Mai | : DCLINE@dem.state.in.us

1.2 Definitions

Definitions of the terms used in this chapter are |listed below Additiona
definitions may be found in Attachnent 1-Performance Specification 1 (PS-1),
Section 3.

Accuracy - The neasure of the closeness of a nmeasurenent to it's true val ue.
Al t hough the true value of gas opacity is not known, it can be approxi mated
by the use of an appropriate standard of reference. For exanple, a Nationa
Institute of Standard and Technol ogy Standard (fornerly NBS) Reference
Material (NI STO-SRM is a primary standard used to assess accuracy. Secondary
standards are al so used as an approximation to the "true val ue" although
errors may be introduced using these secondary standards.

Angl e of Projection - Refer to Attachnent 1
Angl e of View - Refer to Attachnent 1

Audit - An audit is an independent assessment of the accuracy of data.

I ndependence is achieved by having the audit perforned by an operator other
than the person conducting the routine neasurenments and by using audit

st andards and procedures different fromthose routinely used in the
monitoring (see Systens Audit and Performance Audit in this section).

Audit Jig - A device when attached to the COMS transceiver allows the
insertion of neutral density filters in the COMS |ight beam The jig is used
during the calibration error (CE) test of the COVS.

Attenuate - to | essen the anount, force, magnitude, or value of (light).

Attenuator - an apparatus used to | essen the anount, force, magnitude, or
value of (light); another nanme for a neutral density filter or screen

Calibration Drift (CD) - The difference in the COMS output reading froma
reference value after a period of operating during which no unschedul ed
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mai nt enance, repair, or adjustnent took place. The reference value is
supplied by a reflecting mrror and a neutral density filter or screen which
can be automatically or manually inserted into the |ight beam path of the
monitor. The CD error is calculated as the difference (in percent opacity)
bet ween the correct value and the observed value for the zero and upscal e
calibration val ue

Calibration Error Test (CE) - A calibration error test is a performnce audit
of a COMS in which a three point audit is conducted. Three certified neutra
density filters (low, md, and high-range) are placed in the COMS |ight beam
five nonconsecutive tinmes and the nonitor responses are recorded fromthe
COMS data recorder. Fromthe data, a calibration error is calcul ated.

Conditioning Period - Refer to Section 7.3

Conti nuous Em ssion Mnitoring System (CEMS) - The total equipnment required
for the determ nation of effluent gas concentrations, flow or opacity on a
conti nuos basis. Continuous opacity nonitors may also be referred to by the
acronym CEMS.

Conti nuous Opacity Mnitor (COM - That portion of the instrunent that senses
the pollutant and generates an output that is a function of the opacity (the
transceiver and the retro reflector units). A COMis also knowmn as a

transm ssonet er.

Conti nuous Opacity Monitoring System (COMS) - The total equipnment used to
sanpl e, analyze, and provide a pernmanent record of opacity nonitoring data on
a continuos basis. This equiprment includes the transceiver, retro reflector

bl owers, control unit, and data record and processi ng hardware and software.
A COM5 may al so be known as a transm ssometer system

Dat a Recorder/Data Acquisition and Handling System (DAHS) - Refer to
Attachnment 1.

Ef fluent/Effl uent Gas - The gas produced as a result of conbustion or sone
ot her industrial process. The gas may be nmade up of nultiple conmponents such
as particulate matter, liquids, condensed solids, vapors, and gases. The

ef fluent gas may al so be referred to as: stack gas, flue gas, duct gas or
snoke.

Mean Spectral Response - Refer to Attachnent 1

Monitor Mal function - Any interruption in the collection of data as a result
of the failure of any conponent of the COMS to operate within specifications
of the manufacturer or Performance Specification 1 (PS-1).

Neutral Density (ND) Filter - An optical filter or screen which attenuates
light uniformy over the wavel ength range of interest. The wavel ength range
of interest for COMS is the visible light spectrumof 400 to 700 nanomneters
(nm. ND filters are used for the assessment of calibration error and are
used for the assessnent of the daily calibration drift (upscale calibration
check or span check). ND filters may al so be referred to as screens,
attenuators, or audit filters.

Operational Test Period - Refer to Attachnent 1

Opacity - Refer to Section 1.3



Optical Density - Refer to Attachment 1 and Section 1.6

Qut-Of-Control Period - The tinme period which the COMS may not be col |l ecting
valid data; or data which may not be used to denonstrate conpliance.

Path Length - Refer to Attachment 1, Section 4.2.
Peak Spectral Response - Refer to Attachnent 1

Performance Audit - A quantitative evaluation of COMS operation (refer to
Audit in this Section and in Section 4.3.1). Usually the accuracy of the COVS
is determ ned by using known reference standard (ND Filters).

Response Tine - Refer to Attachment 1, Section 2.1.5 and Section 7.1.5

Routi ne Mai ntenance - An orderly program of actions designed to prevent the
failure of nmonitoring parts and systens during their use.

(Daily) Span - Refer to Upscale Calibration Value in this section

Span Value - Refer to Attachment 1. For npbst COMS, the span value is set to
100% opacity however, the span value nay al so be specified by regulations at
a value other than 100% Sonetinmes the Span Value is referred to as the range
of the nonitor.

Systens Audit - A qualitative evaluation of COMS Operation. Emn ssions data,
| ogs, QA/ QC data and the operational information are reviewed by regul ator
officials or by a corporate environnental auditor in order to deternine the
operational status of the COMS relative to the applicable regulations or to
the conpany's objectives (refer to Section 4.3.2).

Transm ssoneter - Refer to COMor COMS in this section

Upscal e Calibration Value - Sonetines referred to as the span or daily span.
The opacity value at which a calibration check of the COMS is perforned by
simul ati ng an upscal e opacity condition. The upscale calibration value is
simulated with a filter or screen. Refer to Calibration Drift in Attachnent
1

Zero - A sinmulated or actual |evel where the opacity is at zero (0) percent.
A sinulated zero is initiated daily when a mirror in the transceiver unit
noves into the light path. An actual zero may be perforned when the COMS is
mount ed on the stack and no emi ssions are in the stack or duct (clean stack
conditions) or by renoving the COMS (transceiver and retro reflector) from
the stack to achieve the actual zero. Also refer to Zero Drift in Attachnment
1

Vi si bl e Eni ssion Observations (VEO - Quantifying the opacity of an effluent
gas using the EPA Reference Method 9.



1.3 Opacity and Transnittance

A plume of snoke is judged to be 100 percent (% opaque if |ight cannot
penetrate through the plume. If the plune is 100% opaque, it is said to have
0% transmittance. Most plunes are neither 0% nor 100% opaque but are
somewhere in between. Dependi ng upon the source category, or permt
conditions, federal or state standards will usually range from 10% to 40%
opacity.

Percent transnittance, percent opacity, transmttance and opacity are rel ated
by the followi ng equations:

Equation la: Transmittance expressed as a percentage.

% Transmittance = 100 - % Opacity (%r 100% - %p)

Equation 1b: Transmittance expressed as a fraction.
Transmittance = 1.0 - Opacity (Tr = 1.0 - Op)

The data generated by a COMS should correlate with EPA Reference Method 9,
Visible Determ nation of the Opacity of Emi ssions From Stationary Sources.
Consequently, the light source that a COMS uses nust be in the visible
(photopic) light spectrumof 400 - 700 nm The Reference Method 9

procedure may be found in 40 CFR Part 60, Appendix A and in EPA Quality
Assurance Handbook for Air Pollutant Measurenent Systens, Volume ||
Stationary Source Specific Methods. Refer to Section 2.5 of this chapter for
procedures for the conparison of VEO and COMS dat a.

1.4 General COMS Design

A COMS is made up of the transceiver, retro reflector, air purging system
(bl owers), shutters, zero/span calibration unit, control unit, and Data
Acqui sition and Handling System (DAHS). In the basic COVMS system a light
source in the transceiver projects |ight beans through the effluent gas in
the stack or duct. A retro-reflector, opposite to the transceiver, reflects
the light back through the effluent gas to the transceiver. Thus, the |ight
beam makes two passes or "doubl e-pass” through the effluent gas.

The reflected |ight beamis measured by a detector in the transceiver. The
detector determ ned the amobunt of light remaining after attenuation by the
effluent gas (). Prior to passing through the effluent gas, the |ight beam
is split (beamsplitter) in the transceiver so that a reference nmeasurenent
(o) can be taken.

The optical systemof a COMS is designed so that the transnittance of |ight
is determined froma reference neasurenent of light intensity, 1o, and, from
the intensity of the light after it passes through the effluent gas |I. The
ratio of the two intensities, I/lo is the fraction of the transnittance as
calculated in equation 2. This neasurenent and calculation | the primary

out put of the COVS.

Equation 2: Tr = 1/1o0
Light transmttance fromthe effluent gas (Tr) signal is sent to the COMS' s

control unit where a percent opacity (see Equations la and 1b) is cal cul ated
and di splayed on the front panel nmeter. The control unit is also connected to



sonme type of DAHS so that a permanent record of the opacity readings can be
made. A typical DAHS consists of a computer or data | ogger

Located inside the transceiver is a calibration systemfor sinulating a zero
val ue and an upscal e opacity value. A mrror (zero reflector) is nmoved into
the light beam path using a small electric notor. This mirror gives a

simul ated zero reading for the nonitor. When the mirror is in this position
an upscale calibration Attenuator (neutral density filter or screen) can also
be nmoved in place. This attenuator produced an upscal e opacity reading
(upscal e opacity val ue) which checking the system according to EPA
performance specifications. The zero reflector is |ocated outside the w ndow
that protects the transceiver fromthe effluent gas. If particulate matter
adheres to the wi ndow, the nonitor will not |onger read zero when the mrror
is put into position. Instead, an upscale reading will be generated by the
"dirty window'. Performance Specification 1 allows for up to a 4% opacity
correction for "dirty wi ndows".

Also included in the COMS is a blower or air purging systemwhich keeps the
wi ndows cl ean. Wthout these blowers, the wi ndows woul d beconme "dirty" from
the effluent gas particulate and could | ead to erroneous high opacity

readi ngs. In case of blower failure, shutters are used to protect the w ndows
fromthe usually corrosive effluent gas.

Located on the transceiver is an alignnent sight or "bulls-eye" which all ows
the operator to check for proper alignnment of the transceiver with the retro
reflector. Using this "bulls-eye" sight and nmaki ng adjustnents to the
nmonitor's mountings allows the COMS owner or operator to maintain correct

al i gnment .

VWhile the transceiver, retro reflector, blowers, and zero/span calibration
unit are nounted on the stack or duct, the control unit and the DAHS are
usually in a control roomor instrument shelter. Features contai ned on nost
COMS control units include various fault |ights and zero/span renote
activation controls. Fault |anps, when lighted, indicate problens with

bl ower, shutters, and light sources (for nore information refer to Section
4.2.2, Checking Fault Lanps and the COMS nanufacturer's operational nmanual).

1.5 Si ngl e Pass COMS

A singl e-pass COMS consists of a |ight source nmounted on one side of a stack
and a detector nmounted on the opposite side of a stack. Light nmakes only a
singl e pass through the effluent gas as conpared to the double pass system
where |ight nakes two passes.

1.6 Optical Density

Optical Density (OD) is the logarithm c nmeasure of the amount of i ncident
light attenuated. Optical Density is used to calculate the follow ng
expressions: the stack exit correlation, output readings fromspan filters,
conbi ner equations, and opacity-nmass correl ations.

Equati on 3a: Optical Density = Logio 1/ (1-Opacity)]
OD = Logio 1/ 1-Op)]

Equati on 3b: Optical Density = Logyy 1/ Transm ttance
oP = Loglo[ 1/ Tr]



Exanmpl e Cal cul ati on using Equation 3:
%P = 25%

O = .25 (in fractional terns)
OD = Logyo 1/(1-.25)
OD = Log 1/.75 = Log 1.33

For an Opacity of 25%the Optical Density = .1249
1.7 Stack Exit Correl ati on Factor

The stack exit correlation factor is used to relate the EPA Reference Method
9, Visible Observation of Emi ssions, to the data fromthe COMS. Perfornmance
Specification 1, 40 CFR Part 60, Appendix B requires that opacity readings at
the COMS | ocation be corrected to the opacity at the stack exit. Mst COVS
automatically correct data to exit opacity val ues.

The stack exit correlation factor (SECF) is also known as the optica
pat hl ength correction ration (OPLR) or Stack Taper Ration (STR). Refer to the
COMS operating manual for the exact term nology used by the manufacturer. The
stack exit correlation factor is a constant nunmber and usually nust be set in
the COMS (control unit) when it is installed at the source and nust be
checked quarterly at the time of the performance audit. (See Section 4.3.1)

Not e: Changing the nonitors stack exit correlation factor will cause changes
in the opacity readings and may invalidate the COMS certification. The stack
exit correlation factor nust not be changed unless the nonitor path |ength or
the exit path length of the stack changes.

The percent opacity of the effluent gas will be affected at the stack exit if
the diameter of the stack differs fromthe COMS pathlength. The rel ationship
between the two di stances can be expressed by the foll owi ng equation (for a
doubl e pass COMS).

Equati on 4a: Qdy = (Ly/ 2L) OO

Wher e:

ODy Optical Density at the stack exit

oD Optical Density at the COMS | ocation
Lx = the pathlength at the stack exit
Ly = the pathlength at the COVMS | ocation

Sonme COMS manufacturers may not use Equation 4a for cal cul ating OD, COVS
manuf acturers nmay use equati on 4b when calculating the stack exit optica
density and % opacity. Refer to the COMS operating nanual for the equation
used to calculate the stack exit correlation factor

Equati on 4b: ODx = (Ly/ L) OD




1.8 Sel ection of Attenuators
1.8.1 Introduction

The required opacity value or optical density of attenuators (filters)
depends upon how the attenuator will be used with the COMS. The three basic
uses for attenuators on a COMS are:

1. upscale calibration check (daily span)

2. calibration error test in COMS certification (PS-1)and,

3. calibration drift assessment (326 | AC 3-5-5 Quality assurance
requi renents).

1.8.2 Upscale Calibration Attenuators

As stated in PS-1, the upscale calibration attenuator should produce an
opacity value (corrected for path length, if necessary) that is greater than
or equal to the applicable opacity standard but |ess than or equal to one-
hal f the applicable instrunent span value. For exanple, if a source has an
opacity limt of 40% and a nonitor with a span of 100% opacity, then the

dai ly upscale calibration attenuator (daily span filter) should be between
40% and 50% opacity.

1.8.3 Calibration Error Test Attenuator Sel ection

As a part of COMS certification, PS-1 requires that a calibration error test
be perforned in which three attenuators are used. PS-1 requires that the

sel ection of the calibration attenuators be based on the COMS span val ue
(specified in the applicable subpart). PS-1 provides information for

cal cul ati on and selecting the path corrected low, nmid, and high-range
attenuat or optical densities and percent opacities. For exanple, if span
value = 100% nonitor path length (L1)= 10 feet, em ssion outlet path Iength
(L2) = 5 feet than the required calibration attenuator val ues (nom nal)
shoul d be the follow ng:

At t enuat or Desired Monitor Qutput Requi red Attenuator

Range % Opacity (Optical Density) % Opacity (Optical Density)
Dy D,

Low 20.6(0.1) 36. 9(0. 20)

Md 60. 2(0. 4) 84. 2(0. 80)

Hi gh 87.4(0.9) 98. 4( 1. 80)

Equation 5: Dy = Dy(Ly/ L)

Note: L; = Ly and L, = Ly. See equations 4a and 4b



1.8.4 Calibration Drift Assessnent Attenuator Sel ection

Refer to PS-1 requirenents for attenuator selection.



2.0 COMS DESI GN, PERFORMANCE AND CERTI FI CATI ON REQUI REMENTS
2.11 ntroduction

In order to obtain a certification fromIDEM a COVMS nust neet the design and
| ocation specifications of PS-1 and denonstrate through extensive testing,
conformance with performance test specifications. Upon review of the
certification data submtted by the COMS owner/operator which denonstrates
adequate COM design, installation, and performance, |IDEM CAQ will issue a
letter to the COMS owner/operator that certifies the COMS. After a COVS
owner/ operator has received a certification letter fromI|IDEM OAQ the data
generated by the COMS may be used to denobnstrate conpliance with the
appl i cabl e em ssion standard.

2.2 Performance Specification 1 (PS-1)

The Code of Federal Regul ations (40 CFR part 60, Appendi x B, Performance
Specification 1), outlines the design specifications, installation, and
performance requirenents, prelimnary test, and adjustnments as well as field
tests for COMS. PS-1 is included as Attachnment 1

2.3 Indiana Certification Requirenments

All COVS used to nmeet the regulatory nonitoring requirenments of federal
state, and |l ocal agency entities nust adhere to the follow ng certification
requi renents:

1. Submit the proposed nonitor |ocation for reviewto the IDEM OAQ CDS at
| east 35 days prior to the COMS installation.

2. Install each COMS as per the manufacturers/contractors recomendati ons and
nmeet the requirements of PS-1 and if applicable any permt or agreed order
condi tions.

3. Performthe certification testing according to PS-1

4, Submt the manufacturer's performance certification data (as per PS-1) and
the certification test data to IDEM OAQ CDS within 45 days of the
conpletion of the certification test.

If the certification test neets the PS-1 requirenents, a letter will be

i ssued to the conpany/source by the IDEMindicating that the COMS is
certified. The date of the letter is considered the official certification
dat e.

2.4 Recertification Requirenents

The certification procedure ensures that a specific COMS at a specific

| ocation and, within a certain range of process conditions, wll provide
representative neasurenents of a source's em ssions. Wen the nonitor, it’'s
| ocation, or the process(es) are substantially altered, the COMS nay no

| onger be nmaking neasurements which are representative of true stack exit
opacity.

A nodification of the nonitor, a nodification of its location, or a change in
the process producing the gas effluent nay affect the certification of the
COMS. | DEM nust eval uate each situation in order to deternine if a
recertification is necessary. The followi ng are some events that would
require recertification.
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1. Event: Moving a certified COMS to another |ocation on the stack or duct.
Recertification Action Required: (a) the new |l ocation nmust be subnmtted to
| DEM for review and approval. (b) Performthe 168 hour operational test
(c) Submt the results of the test to the IDEMfor review within 45 days
after the conpletion of the test. (d) After review of a satisfactory
recertification test, the source will receive a certification letter from
t he | DEM

2. Event: Switching two or nore certified COMS with each other's
| ocati on.
Recertification Action Required: (a) if all the COMS were previously at
approved certified | ocations then recertificati on would consi st of
repeating the activities for 1(b) through 1(d).

3. Event: Replacing or switching a major conponent of the COMS such as
the transceiver, the retro reflector, or the control unit. Al COVS
conponents nust be certified as a system so when any conponent is
replaced the entire system nust be recertified.

Recertification Action Required: After the major conponent has been
repl aced, the manufacturer must recertify that the COMS neets the
design specifications of PS-1. If the COMS was at an approved

| ocation then the recertification would consist of repeating the
activities for 1(b) through 1(d).

4. Event: A mmjor overhaul or reconditioning of the COMS. If the
majority of the electronic and mechani cal conponents of the COMS
are repaired, replaced or reconditioned (as per manufacturer's
recomendati ons) .
Recertification Action Required: Each event woul d be consi dered on
a case by case basis. Please contact |IDEM OAQ regarding certification
requi renments before undertaki ng any nmaj or repairs.

All possible recertification events cannot be listed. It is strongly
recommended that the source contact IDEM OAQ if there is any question
regarding recertification. Please keep in nmind, a recertification which

i nvol ved perform ng the operational test may be easily perforned by the
source owner/operator. This test involves docunenting the daily zero and span
drift over 168 hours (7 days) and sending the results to the IDEM Refer to
PS-1 for the exact procedure. |If the COM5 passes this test, opacity
nmonitoring data collected during the testing period is considered valid.

The foll owing events would not require recertification:

1. Any routine naintenance as per the manufacturer's recomendations. Common
mai nt enance itens include but are not limted to
a. cleaning of the optical w ndows,
b. replacement of blower notors or blower filters with factory approved

parts,

c. replacenent of the Iight source with a factory approved part,
d. alignnment of the transceiver with the retro reflector
e. adjustnment of the zero or span val ues,

2. Repair or replacenent of the zero mirror, the span filter, and /or the
mrrors used to initiate the zero/ span sequence.

3. Renpval of the COMs fromthe nonitoring |location and reinstallation of the
same COMS.

4. Repair or replacenment of any portion or all of the DAHS.
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5. Turning off and then back on the COMS for any length of time due to a
process or plant shut down peri od.

2.5 Correlati on Between COMS Data and Method 9 (VE).

The design, installation and performance requirenments of PS-1 ensure that a
specific COMS installed at a specific location will nost likely provide data
which is representative of effluent gas opacity. However, after the COMS has
been operated over a period of time, conditions nmay occur which mght bring
into question the accuracy of the data. Conditions such as a change in the

ef fl uent gas due to a change in the manufacturing process m ght bias the COMS
data (either high or low). If the COM5 is suspected of not producing accurate
data or the COMS does not net the m ni num di stance requirenments of PS-1, |DEM
may require a source to conduct a visible em ssions correlation

The basic guidelines for the correlation are:

1. The source mnmust operate so that 6-minute average opacity readi ngs are at
or near their limt under 326 |AC 5 and/or 40 CFR Part 60.
2. Two certified Visible Enmi ssions (VE) readers (at |east one of which
must be from | DEM nust be present to conduct the correlation. The
source may opt to use their own staff, or hire a consultant to
performthe correl ation.
3. The nonitored process(es) nust be operating greater than 75% of the
permtted capacity for the duration of the correlation
4. The source nust conduct a manual calibration of the COMS prior to the
begi nning of the correlation. If the COMS fails the manual calibration
corrective action must be taken before the correlation can proceed. |If the
COMS cannot be repaired, the correlation nust be reschedul ed.
5. The correl ation period nmust consist of the follow ng:
VE versus COWVS
a. one six-mnute test at nornmal plant operation, w th sootbl owi ng, ash
pul ling, ranping or other neans to vary em ssions during the test;
b. one thirty-mnute test below the opacity standard (within 10% opacity
bel ow t he standard);
C. one thirty-mnute test above the opacity standard (within 10% opacity
above the standard).

COMS versus COMS (reference 40 CFR part 60, Appendi x B, PS-1)

a. a two-hour test with soot blow ng, ash pulling, ranping, or other means
to very emissions to allow nonitoring at or above the source's opacity
st andar d.

6. After the entire correlation is conpleted conduct another nanua
calibration of the COMS. If the nonitor does not neet the calibration
speci fications, the necessary corrective action nust be taken and the
correlation test must be repeated. If the COMS neets the calibration
speci fications, obtain copies of the COVS strip chart or DAHS data of the
percent opacity 6-m nute averages as well as the process data for the
correl ation period.

7. Standards: For VE versus COMS, the relative accuracy nust be | ess than or
equal to (<) 20% This relative accuracy standard is based on the absolute
val ue of the nmean difference between each pair of readings (VE and COMWS),
a 2.5% confidence coefficient, and the average of the standard readi ngs
(VE) or applicable limt. For COVS versus COMS, for one COMS at an
approved | ocation and the other COMS at an alternate | ocation, two
standard apply:

12



a. the average difference between the two nmonitor's readings for a 2- hour
period nust be |less than (<) 10% of the average reference val ue. For
exanple, if the average 2-hour opacity fromthe approved COVS
(reference) is 35% and the opacity fromthe alternate |ocation COMS is
32% then 10% of the reference equals 3.5% opacity; the difference
between the reference and the alternatve is 3.0% therefore the
alternate passes the correlation test.

b. The difference between the average reference and the alternate readi ngs
nmust be <2.0% opacity. For exanple, the alternate COMS fromthe above
exanpl e does not neet this standard 7b, however, it still passes
because the COMS neets the 7a standard.

8. IDEMwi Il conplete the calculations and forward the final results to the
source as soon as possible.
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3.0 QUALITY ASSURANCE PLAN REQUI REMENTS

3.1 I nt roducti on

A Quality Assurance (QA) programis a managenent system which ensures that
Quality Control (QC) activities, such as preventive nmi ntenance, daily
calibrations and quarterly audits are performed. QC activities certify that
generated data is conplete, representative, accurate, and precise. The

Qual ity Assurance Plan, also know as the Standard Operating Procedures (SOPs)
is the formalized witten docunent of the QC program activities.

The QA program as specified by the QA plan, is the basis for assessing and
mai ntai ning the quality of continuous emi ssions nonitoring data. A QA program
has two distinct and equally inportant functions. These functions are:

The assessnent of the quality of the data (accuracy and precision), and
The quality control, which involves activities used to maintain or inprove
data quality.

The above two functions forma control |oop. When the assessnent function

i ndicates that data quality is inadequate, the quality control function nust
be increased until data quality is acceptable. The quality (and quantity) of
valid data dictates the amount or degree of QC to be used in the nonitoring
program

The QA plan nust provide detailed witten descriptions of all current QC
activities. When updates or changes to any activities are necessary to the QA
pl an, the plan nust be revised to reflect those changes.

In the Plan, the conpany or plant should state its phil osophy and approach to
its QA program Also, the procedures used to set up the QC program nust be
stated as a clearly defined set of activities. These activities, or SOPs,

must be incorporated into the QA plan. SOPs provide monitor descriptions,
conmpany QA policies, nmonitor system QC procedures and audit procedures.

A well witten QA plan, along with the manufacturer's equi pnent operating
manual s, provides the COVS operator with npbst of the necessary information
for proper nonitor operation, maintenance and QC. Additional information such
as the plant personnel's experiences with the system should al so be
incorporated into the Plan. The QA plan is a valuable tool for the evaluation
and i nprovenent of the nonitoring systemby the source and regul atory

per sonnel

The QA plan should be reviewed by conpany personnel at |east yearly and
revised as necessary to inprove nonitor operations. It nust also be updated
to meet any changes in state and federal guidelines. The original QA plan and
any revisions to it nust be submitted to the IDEM OAQ for review and
approval as required by I AC 326 3-5-4, Standard operating procedures (see
Section 1.1 for the IDEM nuiling address and phone nunber and see attachnent
4 for the Standard operating procedures rule).

When a conpany's COMS is evaluated (see Section 4.3.2 of this chapter), |DEM
uses the conpany's QA plan as the basis for the evaluation. Therefore, it is
extrenely inportant that the QA plan state the Q¥ QC activities a conpany is
actually performng, not the QA QC activities which should be perforned.
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It is worth noting, a SOP is actually part of a QA Plan. However, state and
federal regulations only make reference to the SOP requirenents. QA and QC
functions included in these state and federal regul ations define the SOP. In
practical terns, "SOP" and "QA Plan" can be used interchangeably.

3.2 Required El enents

The owner or operator of each affected facility operating a COMS is required
to submt to | DEM conplete witten continuous enission nmonitoring standard
operating procedures (SOP) within ninety (90) days after nonitor
installation. The required elenents for SOPs are specified in state rule 326
| AC 3-5-4 Standard Operating Procedures. See attachment #2 of this chapter
for the entire rule.

At a minimum the SOPs nust describe conplete step by step procedures and
operations as foll ows:

(1) A description of the facility nonitored.
(2) Alisting of the follow ng:
(A) Each nonitor's brand.
(B) Model nunber.
(O Serial nunber.
(D) Monitoring | ocation.
(E) Data handling and acquisition system
(3) Exanples of all reporting and | og forns.
(4) Record keeping and reporting procedures that include the follow ng:
(A) Reporting of instrument precision and accuracy.
(B) Reporting of enissions data.
(5) Methods and procedures for analysis and data acquisition
(6) Calibration procedures that include the follow ng
(A) Calibration error limts and linearity.
(B) Calibration gas type as applicable, quality, and traceability
to the National Institute of Standards and Technol ogy.
(C) Calibration frequency
(D) Criteria for recalibration, and anal ysis procedures to
periodically verify the accuracy of span and calibration
st andar ds.
(7) Operation procedures that include daily procedures, quantifying and
recording daily zero (0) and high level drift that neet the
requi rements of 40 CFR 60, Appendi x B, Perfornmance Specification 2,
or other applicable requirenents, and other operating paraneter
checks indicating correct operational status.
(8) Quality control and quality assurance procedures that include the
fol | owi ng:
(A) A statenent of quality policy and objectives.
(B) Organization and responsibilities description
(C) Calibration and span and zero (0) drift criteria.
(D) Excessive drift criteria.
(E) Corrective action for excessive drift.
(F) Precision and accuracy results.
(G Corrective action for accuracy audit failures.
(H) Data validity criteria.
(1) Participation in departnment performance audits (if perforned).
(J) Data recording and cal cul ation audits.
(9) Preventive maintenance procedures and corrective nmaintenance
procedures that include those procedures taken to ensure continuous
operation and to mnimze mal functions.
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10) A listing of the manufacturer's recomended spare parts
i nventory.

3.3 Additional Elenments

The source owners or operators of COMS are encouraged to devel op and
i mpl enment a nore extensive QA/ AC program than required by 325 | AC 3-5-4.
Addi tional el ements which could be included in a QA plan are:

A docunent control system which states how the plan and it's revisions are
to be distributed. Each page of the plan should be dated, nunbered, and
mar ked with a revision nunber (i.e., simlar to each page of this
chapter).

A list of all applicable |ocal, state, and federal COMS requirenents
(rules and regul ati ons).

A copy of the operating permt.

3.4 Subm ssion of the Plan and Bi annual Revi ew

I ndi ana rule 326 1 AC 3-5-4 requires the owner or operator of each affected
facility operating a COMS to subnmit to | DEM conplete witten continuous

em ssion nonitoring standard operating procedures (SOP) within ninety (90)
days after nonitor installation. In addition, any revisions to the SOP nust
be submitted to I DEM biennially (once every two years). It is recommended
that the conpany conduct an annual review of their QA plan and update it as
necessary.

VWhenever excessive data loss (for any reason) occurs, the conpany/plant
shoul d performa systens audit (see Section 4.3.2 of this chapter), review
their QA plan, and nmake any appropriate revisions in QC and operationa
procedures.

3.5 Exanmpl e QA Pl an

An exanple QA plan is available to any conmpany that owns or operates COMS in
I ndi ana. Pl ease make the request to the Conpliance Data Section (see Section
1.1 for the address and phone nunber). The exanple plan has all the basic

el ements that conprise an acceptable QA QC plan and nmay be used as a gui de
for the witing of a QAS plan specific to a source.

Because quality control activities enconpass a variety of policies,

speci fications, standards and corrective neasures, this exanple QA plan
treats QC requirenments in general terns. Each owner or operator is encouraged
to develop and inplenent a QA plan that is effective, efficient and
reflective of their COMS program
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4.0 QUALITY CONTROL AND QUALI TY ASSURANCE REQUI REMENTS
4.1 I nt roducti on

Quality Control activities are generally perforned on a routine basis by the

COMS operator or are automatically initiated by the COMS. In either case, the
operator or a designated individual nmust pronptly review the results of al

QC checks and take appropriate follow up actions to correct any probl ens.

Qual ity assurance requirenetns for COMS are specified in Indiana rule 326 | AC
5-5-5 Quality Assurance requirenments Sec.5.(b) and are provided in attachment
4 of this chapter. These requirements are explained further in the follow ng

sections.

4.2 Dai |l y Checks
4.2.1 Calibration Drift (zero and Span)

The COMS must be checked at |east daily and the Calibration Drift (CD)
quantified and recorded at zero and an upscal e-l evel opacity. The COMS mnust
be adj usted whenever the CD exceeds the specification of PS-1, and the COVS
shall be declared "out-of-control” when the CD exceeds twi ce the
specification of PS-1. (See attachment #1 of this chapter).

Most COMS are designed to provide for an automatic initiation of the CD check
(also called the zero and span check). This check nmay al so be manual ly
initiated at the control unit or transceiver |ocation on nany types of
nmonitors. A manual or conputerized record (log) of the CD nmust be maintained.
An exanple of a daily |Iog sheet is |ocated near the end of this chapter (form
1)

Many DAHS will automatically cal culate the CD before the COMS sel f-adjusts
for any drift within preset limts. Afault lanmp or an alarmw |l activate if
the CD exceeds the PS-1 limts. True opacity is the opacity of the upscale

calibration filter or screen as set/determ ned by the manufacturer. To
manual |y cal cul ate CD, use the follow ng equation

Equati on 6:
Calibration Drift in % Opacity = True % Opacity - Observed % Opacity
CD = % Opfina - % Qinitial

Exanpl e cal cul ations using Equation 6

Zero % Opacity Upscal e Calibration % Opacity
Upscal e
Day Initial Fi nal Drift Initial Fi nal ?'ft Cal Drift
A B C=B-A D E F=E-D G=F-C
0 - 1.2 - - 45.0 - -
1 1.2 1.1 -.01 45.0 46. 2 1.2 .3
2 1.1 0.9 -.02 46. 2 45, 2 -1.0 -1.2
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4.2.2 Fault Indicators Assessnent

I ndiana rule 326 1AC 3.5.5, Sec 5.(b),(2) requires that fault |anp

i ndi cators, the DAHS, and any other self diagnostic indicators to be checked
at | east daily. Appropriate corrective actions nust be taken when the COMS is
operating outside preset limts. The results of these daily checks should be
recorded in a daily or weekly log. An exanple of a daily |og sheet is |ocated
near the end of this chapter (Form 1)

4.2.3 O her Checks (Daily, Wekly, Mnthly)

O her frequent checks (operational or preventive nmaintenance) may be required
dependi ng on the COMS manufacturer's instructions and the operator's
experience with the nonitor. Include all additional checks on a

dai | y/weekl y/monthly | og. A useful way to chart the type and frequency of
checks is to make an activity nmatrix. An exanple matrix of this type is

| ocated near the end of this chapter (Form 2)

4.3 Performance and System Audit Requirements (Periodic Checks)
4.3.1 Performance Audit

A performance audit checks all of the individual COMS conponents and factors
whi ch affect the accuracy of the nonitoring data. Indiana rule 326 | AC 3-5-5
Qual ity assurance requirenments, Sec. 5. (c),(3) specifies the required

el enments of a performance audit. A copy of this rule is located in Attachnent
#2 at the end of this chapter. At a mininmum at |east once each cal endar
quarter, the follow ng performance audit el ements nust be perforned:

4.3.1.1 Optical Alignment Assessnent

The status of the optical alignnent of the nonitor conponents shall be
checked and recorded according to the procedure specified by the nonitor
manuf acturer. Monitor conponents nust be realigned as necessary.

4.3.1.2 Optical Surface Dust Accunul ati on Assessnent

The apparent effluent opacity shall be conpared and recorded before and after
cl eani ng each of the exposed optical surfaces. The total optical surface dust
accunul ati on shall be determ ned by sunm ng the apparent reductions in
performng this check since fluctuations in effluent opacity occurring during
the cleaning cycle may adversely affect the results.

4.3.1.3 Zero and Upscal e Response Assessnent

The zero and upscal e response errors shall be determ ned and recorded
according to the CD procedures. The errors are defined as the difference (in
percent opacity) between the correct value and the observed value for the
zero and high-level calibration checks.

4.3.1. 4 Zero Conpensation Assessnent

The val ue of the zero conpensation applied at the tine for the audit shall be
cal cul ated as equival ent opacity. Corrected to stack exit conditions,
according to the procedures specified by the manufacturer. The conpensation
applied to the effluent recorded by the monitor system shall be recorded.

18



4.3.1.5 Optical Pathlength Correction Ratio (OPLR) or
Stack Exit Correlation Error Assessnent

The optical pathlength correction ratio (OPLR) shall be conmputed fromthe
noni tor pathlength and stack exit dianeter and shall be conpared, and the

di fference recorded, to the nonitor setup value. The stack exit correlation
error shall be determ ned as the absolute value of the difference between the
measured val ue and the correct val ue, expressed as a percentage of the
correct val ue.

4.3.1.6 Calibration Error Assessnent

A mininumof three (3) attenuators (filters), neeting the requirenents of PS-
1 nmust be placed in the COMS |ight beam path five (5) nonconsecutive tines
for each filter (a total of 15 readings). The nonitor responses in percent
opacity nust be independently recorded fromthe COMS permanent data recorder
The low, md-, and high-range calibration error results nust be conputed as
the nmean difference and 95 percent confidence interval, for the difference
bet ween the expected and actual responses of the nonitor, as corrected to
stack exit conditions. These values must be cal cul ated using the procedures
of Sin PS-1. The follow ng equations are used to calculate calibration
error:

Equation 7: Difference between the True % Opacity of the filter and the
Observed % Opacity of the nonitor response. Because each filter is inserted
into the COMS light path five tines, a total of fifteen readi ngs nust be
cal cul at ed.

Xi = True % Opacity - Observed % Opacity
The foll owi ng equations are |ocated in Attachment 1 (PS-1).

Equation 8: Arithnetic mean, (X), of the differences. Calculate the nean
(average) for each data set (3 sets) of the five readings. Use equation 1-2.

Equation 9: Standard Deviation, (Sd). Calculate the standard deviation for
each set of five runs. Use equation 1-3

Equation 10: Confidence Coefficient (CC). Calculate the 2.5 percent error
confidence coefficient (one-tailed test using the t-table) for each of the
three filter runs. Use equation 1-4.

Equation 11: Calibration error, (CE). Calculate the calibration error for
each of the three filter runs. Use equation 1.5.

The calibration error nmust be less than or equal to three percent (CE<3%. If
this limt is exceeded for any of the three (3) audit filters then corrective
action nmust be performed on the COMS and the audit nust be repeated. The COMVS
is considered to be "out of control" and all data generated after the
conpletion of the audit is suspect. Suspect data nay or may not be used for
conpl i ance purposes or valid data cal cul ati ons. Source should submt all data
used to determ ne conpliance with their standard. Sources should also submt
an information (daily or weekly | ogs, maintenance reports, etc.) which m ght
prove or disprove the out-of-control condition of the COMS. IDEM w Il make
the final determination of the data's validity. Follow ng any

repai r/ mai nt enance of the COMS and the conpletion of a CE neeting the limt
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(<3%, the out-of-control period ends, and the COM5 data is no |onger
consi dered suspect.

Detailed audit procedures and field data fornms for many COMS brand and nodel s
are found in the EPA Techni cal Assistance Docunment (TAD) "Performance Audit
Procedures for Opacity Mnitors", March 1992. Keep in mnd that COVS

met hodol ogy is continually being updated as inprovenents to COMS are

i ntroduce by their nmanufacturers. Be sure to contact the COMS manufacturer
for any information pertinent to a particulate nmonitor and it's audit
procedures.

4.3.2 Systems Audit

Volunme |1l of the EPA Quality Assurance Handbook for Air Pollution

Measur enent Systens defines a systenms audit as "a systematic qualitative
review of facilities, equipnent, training, procedures, record keeping,
validation, and reporting aspects of a total (quality assurance) system to
arrive at a nmeasure of the capability and ability of the system'. A systens
audit may be conducted on a schedul ed frequency by the source's environnmenta
audi tor. However, IDEM OAQ nay conduct a systens audit on any source which
exhibits problens with producing data of sufficient quality and quantity to
denonstrate conpliance with the applicable standard. The Quality Assurance
Plan is used as a guide for conducting a systens audit. The plant allows the
auditor to determine if the source is following all QA/ QC procedures
specified in the plan and it al so guides the auditor when review ng the
source's COMS operating | ogs, records, and data. In sone cases a performance
audit will also be conducted in conjunction with a systens audit.

4.4 Attenuator Certification Requirenments

Neutral Density (ND) filters, used for calibration error assessnent are
required to be certified once per year. ND filters nmust be certified in
accordance with the basic procedures specified in 40 CFR Part 60, Appendix B
PS- 1.

The basic ND filter certification requirenents are:

The filter must be certified by a | aboratory spectrophotoneter neeting the
m ni mum desi gn specifications of: wavel ength range of 300-800 nm detector
angl e of view <10 degrees; and an accuracy of <. 5% transm ttance; and,

NI SP traceabl e calibration

The spectrophotoneter calibration nust be verified with NI ST Standard

Ref erence Materials (SRM.

4.5 Data Availability Requirements and Cal cul ati ons

As the nanme states, a continuous opacity nmonitoring systemis expected to
produce opacity nonitoring data continuously while the source is in
operation. However, any nonitor will have periods of downtinme during which it
wi |l not be producing valid data. Short periods of missing data are expected
and accounted for (not counted as nissing data) when cal cul ati ng nonitor
down-tine. For exanple, calibrations and quarterly audits are not counted as
m ssing data. Short periods of missing data m ght occur when perform ng
preventative mai ntenance on the nonitor(s).

Note: A six-mnute average for percent opacity shall be considered valid if,
at a mininum 83% of the individual 10 second readi ngs are made.

20



| DEM does not have a m ninumvalid data requirement for opacity data. Each
source is expected to capture as nuch data as possible so that any potentia
excess em ssions can be neasured. Period of mssing data and the reason nust
be included in the source's quarterly report to IDEM |DEM eval uates each
source with | ess than 100% valid data returned (VDR) and nmakes deterninations
on a case by case basis as to enforcenent action(s).

A COMs which fails a daily calibration, quarterly audit, or any other QC
check nmust be designated by the owner/operator as "out-of-control" and the
probl em must be corrected as soon as possible. Any data produced which the
source deens questionable (not representative of the actual em ssions) should
be designated as such. The source nust submit this data, along with the
reasons for the data being suspect, to IDEM for review. IDEMw Il make the
final determnation as to the validity of all data.

Equation 12:

% Moni t or Down-Ti ne = (Total Source (perating Hours-COMB Qperating Hours) X 100
Total Source Qperating Hours

Exanpl e Cal cul ati on:

Total Source Operating Tine = 1659.5 hours
COMS Operating Time = 1493.0 hours

% Moni tor Down-time = [(1659.5-1430)/1659.5] X 100 = 13. 8%
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5.0 RECORD KEEPI NG AND REPORTI NG OF QUALI TY ASSURANCE ACTI VI TI ES
51 Daily or Weekly Log Books and Check Sheets

A daily or weekly log for QC checks nmust be nmmintained for each COMS. This

|l og helps to ensure that all daily and weekly mai ntenance and QC activities
are performed. The | og provides a permanent record for supervisors and for

regul atory officials to verify that QC checks and routi ne mai ntenance were

done on a specific date and tine.

The results of the daily zero and span check and the status of the fault

| anps must be recorded in the I og. The | og should be designed specific to
each brand and nodel of COVS. Refer to the COMS operation nmanual of the itens
to include on the log. The operators experience should also dictate which
items to include and the amount of detail to add to the | og. The |og can take
any form there is no requirenent as to the exact organi zation of the daily
log. Al records related to COMS QA/ QC and operation nmust be kept by the
source and avail able for inspection for a mninmumof 3 years. An exanple of a
daily log is | ocated near the end of this chapter (Form 1)

A bound nunbered | og book provides the npst assurance that QC checks were
performed daily, should the data ever be questioned. However, bound | og books
are not require so, nmany operators may elect to use a |loose |eaf or three-
ring binder type of |og book. The use of a DAHS for a log is al so acceptable
provi ded the DAHS can provide a record of all the data that would be recorded
in a log book.

5.2 Quarterly Reporting

I ndiana rule 326 1 AC 3-5-5, Quality Assurance Requirenments, Sec 5.(e)(1) (see
attachnent #2 in this chapter) requires each source operating a COMS to
submt a witten report to IDEM OAQ within (30) days after the end of each
cal endar quarter. The report nust contain the follow ng:

1. The plant nane and address

2. The nonitor brand, node, and serial nunber

3. The nonitor |ocation

4. The auditor's nane

5. A copy of the audit standard's certification (i.e., neutral density
filter's certification sheet).

6. The audit date and all data used to calculate the audit results.

7. An indication in the report if the nonitor passed or failed the

audi t.
8. Any corrective actions as the result of a failed audit.

| DEM reviews all quarterly QA reports for conpl eteness, correct use of
equations, calcul ations, and audit results. A conplete and descriptive audit
report ensure that all concerned parties are adequately inforned as to the
operational status of the source's COVS.

Unl ess specifically instructed, source are not required to submt to | DEM
OAQ the followi ng: daily, weekly, or nmonthly operational |ogs, daily zero and
span data, and routine maintenance information.



6.0 RECORD KEEPI NG AND REPORTI NG OF EXCESS EM SSI ONS
6.1 Excess Em ssions Reports (EER)

Quarterly excess em ssions reports are required for sources which nonitor
opacity for conpliance with an applicable rule or subpart. As the nane
implies, these reports are a summary of the instances in which the six-nmnute
average opacity exceeds the Iimt of the source.

The Excess Enmi ssions Report is a sunmary of three paraneters:

a. Facility Operating Tine may be reported as either the time in
operation, or as the total process downtine.

b. COVMs Downtine (due to mal function, maintenance, and QA QC
activities) nmust be reported in real-tinme hours. During periods of
mal function, the cause of the malfunction and corrective action
taken shoul d be described. For other periods of invalid data (i.e.
dirty window, object in light path etc) the cause of the invalid
data and corrective action taken should be reported.

c. Six-minute averages in excess of the applicable opacity limt must
be reported in real-tinme hours. Each six-mnute period in excess of
the limt nust be reported, as well as the cause of the exceedance.
For continuous periods in excess (i.e., nore than one six-mnute
average), report the start and end tinme of the exceedance, the cause
of the exceedance, and the maximum si x-m nute average during the
exceedance peri od.

In addition to the above information, a source must indicate the
i dentification of the nonitored facility (i.e., No. 6 Boiler) as well as the
period of time covered in the EER (i.e., First quarter 2001).

The EER nust be submitted to IDEMno later than thirty (30) days after the
end of the quarter for reports due quarterly, and no later than fifteen (15)
days after the end of the nonth for reports due nonthly. These reports should
be submitted to the Conpliance Data Section of the | DEM OAQ

An exanple quarterly EER i s avail abl e upon request to the Conpliance Data
Section of IDEM The exanple EER is only a guideline and should be tailored
to a source's individual nonitoring needs. Form 3 of this chapter provides a
tenplate for a quarterly excess em ssions sunmary report.

23



7.0 SUMVARY OF | NDI ANA COMS REQUI REMENTS

1. (Section 2.3) Submit the proposed COMS | ocation to IDEM OAQ for review
and approval 35 days prior to installation.
2. (Section 2.3) Performa certification test for each installed COMS neeting
the requirenents of 40 CFR Part 60, Appendix B, PS-1.
3. (Section 2.3) Submit the certification test data to IDEM OAQ for review
and approval within 45 days after the conpleted test.
Form 1 Daily Log
Coms location or unit 1% shift 2" shift 3% shift
No.
1. Genera Information.
Operators Name or
Initials:
Date:
Time:
2. Fault Lamp Status. Off On Off On Off On

Integrated opacity high:
Direct opacity high:
Blower/purge fault:

Dirty window:

3

Zero calibration value:
Span calibration value;
Window check value:

Does zero or window value
exceed the limit of 4.0to 15.2

mA

Zero Span Check

4.

Chart Recorder Correct
Date and Time:

Pen Inking

Paper Supply:

Corrective Actions:

Corrective Actions:

Remarks:
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Form 2 - Activity Matrix

Activity Frequency

1. Check the system, monitor operation, zero and span Daily

2. Check the trace on the recorder Daily

3. Change pen(s) and chart paper on the recorder Asrequired

4. Check the DAHS printer for paper and legible printing Daily

5. Check for adarms and any malfunctions Daily

6. Check air purge system on the COMS (blower motor, hoses) Bi-weekly

7. Check alignment, light level, wiring, dirt build-up in front of the Bi-weekly

lens and reflector

8. Replaceair purge system blower filters

Every 2 months

9. Replace blower motor, hose and light source

Asrequired

10. Check current loop outputs

Every 6 months

11. Zero Monitor - Clear Stack Conditions

Once per year

12. Performance Audit including Calibration error (CE)

Each calendar quarter
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Form 3 - Excess Emission Report

Emissions Data Summary

COM Performance Summary

1. Duration of excess emissions (in six minute
averages) in reporting period due to:

1. COM down-time (in hours) reporting period due
to:

Start-up/Shut-down

Monitor Equipment Malfunctions

Control Equipment Problems

Non-Monitor Equipment Malfunctions

Process Problems

Quality Assurance Calibrations

Other Known Causes

Other Known Causes

Unknown Causes

Unknown Causes

Total Duration of Excess Emissions

Total COM Down-Time
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Attachnment 1

40 CFR 60, Appendix B
PERFORMANCE SPECI FI CATI ON 1

ENVIRONMENTAL PROTECTION AGENCY
40 CFR Part 60
[AD-FRL- 6846-6 |
RIN 2060-AG22
Amendments to Standards of Performance for

New Stationary Sources, Monitoring Requirements

AGENCY: Environmental Protection Agency (EPA).

ACTION: Final rule.

SUMMARY: The EPA isissuing revisions to the monitoring requirements to Performance Specification 1 (PS-1) of
appendix B to part 60. Therevisions clarify and update requirements for source owners and operators who must
install and use continuous stack or duct opacity monitoring equipment. The revisions also update design and
performance validation requirements for continuous opacity monitoring system (COMS) equipment in appendix B,
PS-1. Theserevisions do not change an affected facility:s applicable emission standards or requirements to monitor
opacity. However, the revisions do the following: clarify the obligations of owners, operators, and opacity monitor
vendors; reaffirm and update COM S design and performance requirements by incorporating by reference American
Society for Testing and Materials (ASTM) D 6216-98 (approved February 10, 1998); provide EPA and affected
facilities with equipment assurances for carrying out effective monitoring.

DATES: Thisruleis effective [INSERT DATE 180 DAYS AFTER DATE OF PUBLICATION IN THE FEDERAL
REGISTER]. Theincorporation by reference of certain publications listed in the regulationsis approved by the
Director of the Federal Register as of [INSERT DATE 180 DAY S AFTER DATE OF PUBLICATION IN THE
FEDERAL REGISTER].

ADDRESSES: Air Docket Section (MC-6102), Attention: Docket No.A-91-07, U. S. Environmental Protection
Agency, Room M -1500, First Floor, Waterside Mall, 401 M Street, SW., Washington, D.C. 20460.

Mr. Solomon Ricks, Source Characterization Group A, Emissions, Monitoring, and Analysis Division (MD-19),

U. S. Environmental Protection Agency, Research Triangle Park, North Carolina 27711.

27



FOR FURTHER INFORMATION CONTACT:

Mr. Solomon Ricks, (919) 541-5242.

Air Docket, (202) 260-7548.
SUPPLEMENTARY INFORMATION:

Docket, No. A-91-07, containing information relevant to this rulemaking, is available for public inspection between
8:00 a.m. and noon and 1:30 p.m. and 4:00 p.m., Monday through Friday, except for Federal holidays, at EPA's Air
Docket Section. A reasonable fee may be charged for copying.

Overview. The preamble summarizes the legal authority for these revisions, background information, technical and
economic methodology used by the Agency to develop these revisions, impacts of these revisions, regulatory
implementation, responses to public comments, and the availability of supporting documents.

Regulated Entities. These revisions apply to certain facilities, and they may apply to others.

(@) Therevisions apply to any facility that is:

(1) Requiredtoinstall anew COMS, relocate an existing COMS, replace an existing COMS.

(2) Required to recertify an existing COMS that has undergone substantial refurbishing (in the opinion of
the enforcing agency).

(3) Specifically required to recertify the COMS, as required in the Code of Federal Regulations (CFR).

(b) These requirements may also apply to stationary sources located in a State, District, Reservation, or
Territory that has adopted these revisionsinto its implementation plan.

Background Documentation. The followingisalist of background documents pertaining to this
rulemaking:

(1) Summary of Comments and Responses to the Proposed Revisionsto PS-1. July 1998. Docket item
No. IV-A-0L.

(2) Summary of Performance Specification 1 (PS-1) Stakeholder Meeting. June 1996. Docket item No.
IV-E-01.

(3) Summary of Comments and Responses to the PS-1 Supplemental Proposal. April 1999. Docket item
No. IV-A-02.

(4) The EPA Public Comment Meeting: Measurement Methods for Opacity Stack Monitoring. October

1998. Docket item No. | V-E-02.
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The two Summary of Comments and Responses documents (items 1 and 3) for thisfinal rule contain a

summary of all public comments made on the rule and our response to the comments. The Summary of

Performance Specification 1 (PS-1) Stakeholder Meeting (item 2) contains a brief summary of the meeting taken

from a poor quality audio recording of the meeting. The EPA Public Comment Meeting: Measurement Methods for

Opacity Stack Monitoring (item 4) contains a transcript of the public hearing on the Supplemental Proposal.

Technology Transfer Network. The Technology Transfer Network (TTN) is one of EPA:s electronic

bulletin boards. The TTN provides information and technology exchange in various areas of air pollution control.

New air regulations are posted on the TTN through the world wide web at Ahttp://www.epa.gov/ttn{.

The information presented in this preamble is organized as follows:

l. Background

Il Regulatory History of This Rulemaking

[1. Major Public Comments and EPA Responses and Changes to the Proposed Revisions

A.  Commentsand Responses on the Proposed PS-1
B. Comments and Responses on the Supplemental Proposal
C. Applicability
D. Definitions
E Changesin Design Specifications
F. Other Revisions
V. Administrative Reguirements
A.  Docket
B. Executive Order 12866
C. Executive Order 13132
D. Paperwork Reduction Act
E Regulatory Flexibility
F. Unfunded Mandates Act
G. National Technology Transfer and Advancement Act
H. Executive Order 13045
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1. Congressiona Review Act

2. Executive Order 13084

. BACKGROUND

We published the Specifications and Test Procedures for Opacity Continuous Emission Monitoring
Systemsin Stationary Sources, PS-1, (40 CFR Part 60 Appendix B) in the Federal Register on October 6, 1975 (40
FR 64250). We published an amendment to PS-1 on March 30, 1983 (48 FR 13322). Since the 1983 amendment,
we gained more experience and understanding of COM S performance and operation. Also, manufacturers
continued to improve the design of opacity monitors. In 1989 and 1990, we conducted opacity monitor
manufacturer evaluations and found varying levels of sophistication in how manufacturers tested the performance of
their monitors. For example, the detection limits of some testing equipment used by the manufacturers, were found
to be limiting factorsin evaluating COMS. In other cases, the eval uation showed that the COM S manufacturers had
identified incorrect calculation procedures as well asinclusion of acomponent that caused an unacceptable COMS
response. Other evaluations donein 1992 identified a continuing problem of clearly depicting misalignment of the
transceiver and retroreflector. 1n 1992, we observed COMS responses over different distances for the COMS
alignment test and concluded that the alignment check needed to be done at the installation pathlength. Moreover,
from 1989 to 1992, we observed the angle of view (AOV) and angle of projection (AOP) testing, conducted by 10
major manufacturers of COMS, and concluded that the AOV and AOP should be reduced from the current 5 degrees
to 4 degrees. This change reflects manufacturers' improvement in the monitors: capabilities. Lastly, the primary
concern of COMS data users was the capability of the monitor to measure opacity accurately at or near the
applicable standard. Once the opacity level exceeds the standard, the magnitude of the emissionsis of lesser
concern than the duration of the exceedance. Therefore, the levels at which the opacity monitor is evaluated needed
to berevised. Based on the findings of our evaluations, we decided to update PS-1 to meet current industry

practices and to ensure a continued improvement in the quality of opacity data.

[I. REGULATORY HISTORY OF THISRULEMAKING



We proposed revisionsto PS-1 in the Federal Register (59 FR 60585) on November 25, 1994. Public
comments were accepted for 60 days, until January 24, 1995. We received atotal of 89 individual comments from
14 separate commenters. Comments on the November 1994 proposal reveal ed some concern and confusion with the
design specifications and with the test procedures to verify compliance with the design specifications. A summary
of the public comments and EPA =s response to those commentsisin the docket (1V-A-01). To ensure adequate
understanding of the technical issues uncovered in the comments, we held a public stakeholder meeting on June 12,
1996. Attendeesincluded opacity monitor manufacturers, State and local agencies, EPA regional offices, and
COMS owners and operators. A few of the monitor manufacturers were also members of ASTM. A summary of
the stakeholder meeting isin the docket (IV-E-01). Asan outcome of the stakeholder meeting, in September 1996,
ASTM D22.03, a Subcommittee on Ambient Atmospheres and Source Emissions, volunteered to undertake
development of a Standard Practice for opacity monitor manufacturers. The Standard Practice that they devel oped
(1) offered additional design and performance specifications and test procedures to eliminate many of the
performance problems that EPA encountered with existing COM S and (2) contributed to ensuring the quality of
opacity monitoring results without restricting future technological development.

On September 23, 1998, we published a supplemental proposal in the Federal Register (63 FR 50824) to
incorporate ASTM D 6216-98 by reference into the proposed revisionsto PS-1. Public comments were accepted for
60 days. A total of 12 commenters responded to the supplemental proposal. A summary of the public comments
and EPA s response to those commentsisin the docket (IV-A-02). On October 23, 1998, by request, we held a

public hearing on the supplemental proposal. A summary of the public hearing isin the docket (1V-E-02).

[, MAJOR PUBLIC COMMENTS AND EPA RESPONSES AND CHANGES TO THE PROPOSED

REVISIONS

A. Comments and Responses on the Proposed PS-1

We received atotal of 89 individual comments from 14 separate commenters on the November 24, 1994,
proposed revisions. The significant comments on the 1994 proposal came from manufacturers and focused

primarily on the design specification and the verification test procedures. Specifically, one manufacturer stated PS-1
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should include specifications for: (1) limiting the analyzer:s sensitivity to ambient light, (2) limiting the analyzers
sensitivity to AC line voltage variations, (3) limiting the analyzer:s potential opacity error over the entire range of
expected operating temperatures, and (4) describing the analyzer-s ability to meet some normal shock and vibration
criteria. Another manufacturer stated a specification and verification test should be added to determine the
homogeneity of the light beam. Several manufacturers suggested terminology was needed in PS-1 to distinguish
between zero drift and dust accumulation on exposed optical surfaces. Another manufacturer described in detail the
shortcomings of the angle of view and angle of projection verification procedures. Specifically, the manufacturer
stated that the equipment being tested should incorporate whatever field restricting devices that will be installed with
the transmissometer. He felt since most light sources are chopped to differentiate between ambient light and
measurement light, it needs to be specified that the nondirectional light source may be chopped if required to be
compatible with the light detection scheme. Also, since some chopping rates are so high asto only be feasible with
light emitting diodes, it should be allowabl e to use the actual source, if necessary. If the actual sourceis used
without projection optics, and it does not provide sufficient light at 3 meters to be detectable, a shorter distance
should be allowed or use the normal projection optics, if required. Each of theseissuesis already addressed by the
ASTM D 6216-98 Standard Practice. Therefore we adopted ASTM:=s Standard Practice by reference into PS-1.

Several commenters requested that existing COMS that are moved or refurbished should not have to meet
the requirements of thisnew PS-1. They argued that existing COM S would be required to have new span filters (in
the PS-1 revisions, the term Aspan( is no longer used; it has been replaced with upscale calibration value) installed
and certified if relocated or refurbished. Thisissuewas also raised in the comments on the supplemental proposal.
Therelocation of a COMSislikely to have an impact on the pathlength correction factor, which will impact the
upscale calibration value. A change in the upscale calibration value could necessitate a change in the upscale
calibration filter. Therevisionsto PS-1 ensure continued improvement in the quality of opacity data being collected,
primarily due to the clarification of the design specification verification procedures and the performance
specifications. The procedures are written in amanner to eliminate diverse interpretations. Therefore, we are
requiring relocated or refurbished COMS to meet the new PS-1.

Many commenters suggested that the 20 percent dirty window compensation should not be allowed for any
COMS. The commenters believed opacity monitor manufacturers are capable of utilizing improved purge systems

to prevent dirt buildup. Also, it was suggested that errors of deliberate misadjustment or neglect of maintenance of
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monitors could result. We agreed with the suggestion that deliberate misadjustment could occur, as well as neglect
of maintenance of monitors, and the dirty window compensation is now 4 percent.

Several manufacturers commented that the calibration error test, instrument response time test, and optical
alignment sight test should also be done by the manufacturer and not solely at the source by the owner or operator.
Because the manufacturers have the special equipment to do these tests, we agreed that the calibration error,
instrument response time, and optical alignment sight tests should be done by the manufacturer. In the supplemental
proposal, we only required the manufacturers to perform the af orementioned tests. We received comments on the
supplemental proposal from state regulatory agencies stating that facilities should continue to also be responsible for
conducting these tests. One commenter argued that the burden on facilities would be minimal, because
manufacturers representatives typically are directly involved with initial onsite installation and testing. Thefinal
rule requires both the manufacturers and facilities to perform the calibration error, instrument response time, and
optical alignment sight tests. Thefinal rule also requires the manufacturer to conduct performance verification tests
on each monitor at installation-specific conditions or at clearly defined default conditionsif installation conditions

are not known.

B. Comments and Responses on the Supplemental Proposal

A total of 12 commenters submitted written comments about the September 23, 1998 supplemental
proposal. Three people that spoke at the public hearing did not submit written comments. The most frequent
comment concerned the manner in which we incorporated ASTM D 6216-98 by referenceinto PS-1.
Representatives from ASTM believed incorporating D 6216-98 by citing the various paragraphs disrupted the flow
of the Standard Practice. They felt it would be more advantageous if we incorporated the Standard Practicein its
entirety. We agreed with this assessment; therefore, in thisfinal rule, we have incorporated D 6216-98 in its
entirety.

Both manufacturers and State agency representatives commented about the lack of field audit procedures to
confirm the performance of the COM S after it wasinstalled. They suggested we include the procedures that were in
the 1994 PS-1 proposal (59 FR 60585) for the calibration error test, instrument response time test, and optical

alignment sight test. Also, other commenters suggested that the field audit procedures should include a check of the
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entire monitoring system to verify that the combined opacity monitor and data recording system correctly average
and record averaging period values. We agreed that field audit procedures were necessary at the source, therefore
we included field performance audit procedures and made them consistent with ASTM D 6216 in terms of both
terminology and technology.

Many commenters expressed concern with the amount of time allowed for opacity monitor manufacturers
to comply with the new specifications. They felt 30 days was not enough time. Several manufacturers suggested
they could be in compliance within 180days. We agreed with the suggested time for compliance and moved the
effective date from 30 daysto 180 days after publication in the Federal Reqgister.

Some commenters questioned our replacing the old 168-hour Conditioning Period and 168-hour
Operational Test Period with an extended 336-hour Operational Test Period. Commenters suggested making the
Operational Test Period, during which the zero and upscale drift tests are conducted, consistent with the 7-day drift
test period for a gaseous monitoring system. Also, afew commenters asked that normal source downtime be
included in the Operational Test Period. Recognizing that source owners and operators would run informal
conditioning period prior to beginning the operational test period, we eliminated the 168-hour Conditioning Period
and reduced the Operational Test Period from 336 hoursto 168 hours. We also clarified the language in the final
rule and included minimum source operating times required during the Operational Test Period for batch operations
and continuous operating processes.

Other commenters questioned our retaining the calibration stability test in PS-1 when tests were included in
the ASTM Standard Practice to detect opacity monitors that have short-term drift problems. They believed
including the test in PS-1 was redundant and unnecessary. We agreed with the suggestion that the test was
redundant, and deleted the calibration stability test from the final rule.

One commenter stated that, as proposed, the requirements relating to daily zero and upscal e calibration
check levels would impose manufacturing problems which would significantly increase the cost to manufacture
opacity monitors. This comment was given due to the manner in which ASTM D 6216-98 was incorporated in the
supplemental proposal. The commenter stated that incorporating only certain sections of the standard created
unnecessary confusion regarding the applicable requirements, allowed for mis-application of the ASTM standard,
and created unnecessary complexity and significantly increased costs for regulatory agencies, instrument

manufacturers, and the regulated facilities. Specifically, it was stated that to meet the values in the supplemental
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proposal given for the zero and upscale calibration, a manufacturer would have to maintain 900 calibration filters.
Although we did not agree with thisinterpretation of the rule, after reviewing the comments submitted on the
supplemental proposal, we agreed that misunderstandings could occur with the rule as proposed. With the
incorporation of the ASTM standard in its entirety, we have eliminated any confusion which may occur, and we
have eliminated any unnecessary complexity intherule. Thefinal rulewill not significantly increase the cost for

regulatory agencies, instrument manufacturers, or the regulated facilities.

C. Applicability

The ASTM D22.03 Task Group chairperson indicated in his comments on the supplemental proposal that
the calibration error specification of "' 3 percent opacity, the zero and upscal e drift specifications of **2 percent
opacity, and the PS-1 requirements to adjust monitors when drift exceeds two times the specification (i.e.,

"'4 percent opacity) are inappropriate for monitoring an opacity standard below 10 percent. Special calibration
attenuators and calibration techniques, not yet available on abroad basis, are needed for cases where the opacity
standard is below 10 percent. He noted that imprecision allowances of this magnitude create excessive uncertainty
for establishing compliance with alow opacity limit. The ASTM representative noted that ASTM D 6216-98
specifications ensure accurate COM S measurements at sources with opacity standards of 10 percent opacity or
greater.

The ASTM representative also indicated that the design specification for full scale to be set at 80 percent
opacity or above isinappropriate for sources where the compliance level isbelow 10 percent opacity. The
commenter also indicated other technical issuesrelated to continuous monitoring of opacity from sources subject to
opacity standards less than 10 percent which PS-1 does not adequately address. Therefore, the ASTM opacity Task
Group elected to defer consideration of these special issuesin ASTM D 6216-98 and instead specified that ASTM D
6216-98 will ensure that COM SAmeet minimum design and calibration requirements, necessary in part, for accurate
opacity monitoring measurements in regulatory environmental monitoring applications subject to 10 percent or
higher opacity standardsg

We recognize there are potential measurement errors associated with monitoring opacity in stacks

especially for emission units subject to opacity limits less than 10 percent. The uncertaintiesin measurement
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accuracy result from several factors. Oneisthe current unavailability of calibration attenuators for opacity levels
below 6 percent (3 percent for single-passinstruments). There are experimental techniques under review that would
allow preparation and validation of calibration attenuators at levels down to 1 or 2 percent; however, the process for
manufacturing and validating such devicesisnot yet in place. We intend to work with the ASTM Task Group to
further this development work.

A second source of potential measurement error isthat associated with the calibration error allowances, the
zero and upscale drift specifications, the mandatory drift adjustment levels, and the imprecision associated with the
allowed compensation for dirt accumulation. The imprecision associated with these tolerances may be adequate for
assuring the quality of higher opacity measurements, but may be inadequate for assuring the quality of
measurements of opacity less than 10 percent. In cooperation with the ASTM Task Group, we will continue to
evaluate the capabilities of COMS relative to these performance specifications. The purpose of these evaluationsis
to determine whether tighter specifications are achievable and whether such tighter specifications would assure data
of sufficient quality at opacity levelslessthan 10 percent. Possible outcomes include another revision to PS-1
addressing the on-site performance regquirements or a second performance specification directed at COM S used at
facilities with opacity limitsless than 10 percent.

A third factor is the minimum full scale range of 80 percent opacity required of COMSin PS-1. Thisrange
is necessary in many cases to ensure that short term (i.e., less than 6 minutes) excursions at high opacity levels are
captured in the 6-minute average. On the other hand, the specified full scale range may be inappropriately high for
accurate measurements of opacity lessthan 10 percent for someinstruments. We, again in cooperation with the
ASTM Task Group, will evaluate a number of options to address this concern. Among potential optionsisthe
reduction of the required measurement range for low opacity applications; another isarequirement for dual range
output with separate calibration and drift allowances. The revised PS-1 includes an option to establish a site-specific
full scale range of no less than 50 percent opacity at facilities with opacity limits less than 10 percent.

We can estimate the upper range of potential measurement error that may be associated with COM S data
by using a propagation of errors statistical analysis of the calibration error, zero and upscal e drift, and alignment
tolerances as specified in PS-1. Thisvery conservative approach produces a potential measurement error of about 4
percent opacity. A properly operating and aligned COM S should experience measurement error significantly less

than this magnitude.



While we recognize the potential for measurement error associated with monitoring opacity where the
opacity limit isless than 10 percent, we believe it isinappropriate to limit the applicability of PS-1 based on the
applicable emission limit. Thefinal PS-1 isapplicable to all COMS required to be certified or recertified. Instead
of limiting the applicability, the final PS-1 will take into account (through statistical procedures or otherwise) the
measurement uncertainty associated with COM S measurements below 10 percent opacity. Regardless of the
potential for error in low level COM S readings, you, the owner or operator, are expected to respond to and correct as
soon as possible any indication of excess emissions for an opacity limit consistent with good air pollution control

practices for minimizing emissions as required by Part 60 and other regulations.

D. Definitions

All of the definitions from ASTM D 6216-98 are incorporated by reference. Comments received
concerning the definitions suggested that they were subject to avariety of interpretations as written. Asaresult of
incorporating ASTM D 6216-98 in its entirety in the final rule, we deleted redundant definitions present in the

proposal and we defined terminology exclusive to PS-1 to be consistent with ASTM D 6216-98.

E. Changesin Design Specifications

There were specific changes in the design specifications detailed in the 1994 proposal (59 FR 60585).
These changes were aresult of the opacity monitor manufacturer evaluations conducted in 1989 and 1990. Also, the
specifications for voltage, temperature, and light fluctuations were introduced in the supplemental proposal (63 FR
50824). There were no comments on the specifications, only on the verification procedures for the specifications.
The design specifications changes are as fol lows:

(1) Angleof View and Angle of Projection. The AOV and AOP are reduced from 5 degrees to 4 degrees.

(2) Calibration Drift Checking System. The COMS must provide a means to simulate a zero and an
upscale calibration drift check value in order to check the COM S transmitter/receiver calibration drift. The
calibration drift checking system must include, at the same time, all active analyzer internal optics with power or

curvature, all active electronic circuitry including the light source, photodetector assembly, electronic or electro-
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mechanical systems, and hardware and/or software used during normal measurement operation. The upscale
calibration check response may not be altered by electronic hardware or software modification during the calibration
cycle; theresponse is representative of the gains and offsets applied to normal effluent opacity measurements.

(3) Alarmsand Warnings. The COMS must provide operators visual or audible alarms or fault condition
warnings to facilitate proper operation and maintenance of the COMS.

(4) Zero Compensations. The COM S must provide an automated means to assess and record accumul ated
automatic zero compensations on a 24-hour basisin order to achieve the correct response to the simulated zero
device.

(5) Compensation for Dirt Accumulation. The automatic compensation for dirt accumulation on the
exposed optical surfaces of the COMS must now include the compensation allowance in the 4 percent opacity
tolerance for zero drift adjustment. Only those optical surfaces directly in the light beam path under normal
operation to measure opacity may be measured and compensated for dust accumulation. The COMS must nhow
provide ameansto display the level of dust compensation.

(6) Opacity Monitor and External Audit Filters. The opacity monitor must now accommodate independent
audits of the measurement system response to external audit filters. The external audit filter access design must
ensure (@) thefilters are used in conjunction with azero condition based on the same energy level, or within
5 percent of the energy reaching the detector under actual clear path conditions, (b) the entire beam received by the
detector will pass through the attenuator, and (c) the attenuator isinserted in a manner that minimizes interference
from reflected light.

(7) Opacity Emissions and the Pathlength Correction Factor. The COMS must now automatically correct
opacity emissions that are measured at the COM S installation location to the emission outlet pathlength. The
COM S must be designed to ensure the pathlength correction factor (PL CF) cannot be changed by the end user, or
the PLCF isrecorded during each calibration drift check cycle, or an alarm sounds when the PL CF value is changed.

(8) Voltage, Temperature, and Light Fluctuations. Asaresult of incorporating ASTM D 6216-98 in its
entirety, we incorporated three new design specifications to ensure that the accuracy of opacity monitor datais not
affected by fluctuationsin supply voltage, ambient temperature, and ambient light over the range specified by the

manufacturer.



F. Other Revisions

Thisfinal rule also contains some revisionsto 40 CFR part 60 section 60.13(d)(1) and (d)(2) and several
revisions or correctionsto PS-1. These revisions and corrections were given in detail in the 1994 proposal (59 FR
60585) and the supplemental proposal (63 FR 50824). There were no comments on the revisions and corrections,
which are summarized below.

We revised 60.13(d)(1) to distinguish between gaseous continuous emissions monitoring systems (CEMS)
and continuous opacity monitoring systems (COMS).

We revised 60.13(d)(2) to clarify and update which parts of the COM S must be checked by the daily
simulated zero and upscale calibration drift checks and to be consistent with ASTM D 6216-98.

Because the new design specifications now require that the opacity monitor exhibit no interference from
ambient light, we modified the installation guidelines. The modification removes the limitation of locating the

opacity monitor at a place free of interference from ambient light.

1. ADMINISTRATIVE REQUIREMENTS

A. Docket

The docket is an organized and complete file of all information submitted or otherwise considered by EPA

in the development of this rulemaking. The principal purposes of the docket are: (1) to allow interested partiesto

identify and locate documents so that they can effectively participate in the rulemaking process, and (2) to serve as

therecord in case of judicial review (except for interagency review materials) [Clean Air Act Section 307(d)(7)(A)].

B. Executive Order 12866

Under Executive Order 12866 (58 FR 51735 October 4, 1993), EPA must determine whether the regulatory
action isAsignificant@ and therefore subject to Office of Management and Budget (OMB) review and the
requirements of the Executive Order. The Order definesAsignificant regulatory action as onethat islikely to result

inarulethat may: (1) have an annual effect on the economy of $100 million or more or adversely affect in a
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material way the economy, a sector of the economy, productivity, competition, jobs, the environment, public health
or safety, or State, local, or Tribal governments or communities; (2) create a serious inconsistency or otherwise
interfere with an action taken or planned by another agency; (3) materially alter the budgetary impact of
entitlements, grants, user fees, or loan programs, or the rights and obligation of recipients thereof; or (4) raise novel
legal or policy issues arising out of legal mandates, the President=s priorities, or the principles set forth in the
Executive Order.

It has been determined that thisruleis not aAsignificant regulatory actionf under the terms of Executive

Order 12866 and is, therefore, not subject to OMB review.

C. Executive Order 13132

Executive Order 13132, entitled AFederalisni (64 FR 43255, August 10, 1999), requires EPA to develop an
accountable process to ensure Ameaningful and timely input by State and local officialsin the devel opment of
regulatory policiesthat have federalism implications@ APolicies that have federalism implications is defined in the
Executive Order to include regulations that have Asubstantial direct effects on the States, on the relationship between
the national government and the States, or on the distribution of power and responsibilities among the various levels
of government.f Under Section 6 of Executive Order 13132, EPA may not issue aregulation that has federalism
implications, that imposes substantial direct compliance costs, and that is not required by statute, unless the Federal
government provides the funds necessary to pay the direct compliance costsincurred by the State and local
governments, or EPA consults with State and local officials early in the process of developing the proposed
regulation. The EPA also may not issue aregulation that has federalism implications and that preempts State law
unless the Agency consults with State and local officials early in the process of developing the proposed regulation.

Thisfinal rule does not have federalism implications. It will not have substantial direct effects on the
States, on the relationship between the national government and the States, or on the distribution of power and
responsibilities among the various levels of government, as specified in Executive Order 13132. Thisfinal ruleisa
revision to an existing rule already being used by State and local governments. The revisions have no impact on
how State and local governments apply therule. Thus, the requirements of section 6 of the Executive Order do not

apply to thisrule.



D. Paperwork Reduction Act

Thisfinal rule does not contain any information collection requirements subject to the Office of

Management and Budget review under the Paperwork Reduction Act of 1980, 44 U.S.C. 3501 et seq.

E. Regulatory Flexibility

EPA has determined that it is not necessary to prepare aregulatory flexibility analysisin connection with
thisfinal rule. EPA has also determined that this rule will not have a significant economic impact on a substantial
number of small entities.

Thisfinal rule does not have a significant impact on a substantial number of small entities because no
additional cost will beincurred by such entities because of the changes specified by the rule. The requirements of
the final rule reaffirm the existing design specifications for a COMS to demonstrate conformance with PS-1. The
final rule clarifies the verification procedures for the design specifications, as well as clarifies the responsibilities of

manufacturers of opacity monitors and the owners/operators without placing additional burden on either parties.

E. Unfunded Mandates Act

Title Il of the Unfunded Mandates Reform Act of 1995 (UMRA), Public Law 104-4, establishes
requirements for Federal agenciesto assess the effects of their regulatory actions on State, local, and tribal
governments and the private sector. Under Section 202 of the UMRA, EPA generally must prepare awritten
statement, including a cost-benefit analysis, for proposed and final rules with AFederal mandates that may result in
expenditures to State, local, and tribal governments in the aggregate, or to the private sector, of $100 million or more
in any one year. Before promulgating an EPA rule for which awritten statement is needed, section 205 of the
UMRA generally requires EPA to identify and consider a reasonable number of regulatory alternatives and adopt the
least costly, most cost-effective, or |east burdensome alternative that achieves the objectives of therule. The

provisions of section 205 do not apply when they are inconsistent with applicable law. Moreover, section 205
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allows EPA to adopt an alternative other than the least costly, most cost-effective or |east burdensome alternative if
the Administrator publishes with the final rule an explanation why that alternative was not adopted. Before EPA
establishes any regulatory regquirements that may significantly or uniquely affect small governments, including tribal
governments, it must have devel oped under section 203 of the UMRA a small government agency plan. The plan
must provide for notifying potentially affected small governments, enabling officials of affected small governments
to have meaningful and timely input in the development of EPA regulatory proposals with significant Federal
intergovernmental mandates, and informing, educating, and advising small governments on compliance with the
regulatory requirements.

EPA has determined that this rule does not include a Federal mandate that may result in expenditures of
$100million or more for State, local, or tribal governments in the aggregate, or the private sector in any one year.
This rule does not include additional requirements for the performance specifications of opacity monitors; the rule
only clarifies the language in the specification. Thus, today’sruleis not subject to the requirements of sections 202
and 205 of the UMRA. EPA has determined that this rule contains no regulatory requirements that might
significantly or uniquely affect small governments. Again, the rule does not add any new requirements; it only

clarifies the existing requirements.

G. National Technology Transfer and Advancement Act

The National Technology Transfer and Advancement Act of 1995 (NTTAA), Public Law 104-113, section
12(d) (15 U.S.C. 272 note) directs EPA to use voluntary consensus standards in its regulatory activities unless to do
so would be inconsistent with applicable law or otherwise impractical. Voluntary consensus standards are technical
standards (e.g., materials specifications, test methods, sampling procedures, and business practices) that are
developed or adopted by voluntary consensus standards bodies. The NTTAA directs EPA to provide Congress,
through OMB, explanations when the Agency decides not to use available and applicable voluntary consensus
standards. Thisrulemaking involvestechnical standards. EPA decided to use avoluntary consensus standard
developed and adopted by the American Society for Testing and Materials (ASTM), ASTM D 6216-98, Standard
Practice for Opacity Monitor Manufacturersto Certify Conformance with Design and Performance Specifications.

This standard was chosen because it was developed by ASTM with EPA involvement. The standard used the
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requirements outlined in PS-1 and devel oped clear and concise verification procedures for the requirements. Copies
of the ASTM standard can be obtained by contacting the American Society for Testing and Materials, 100 Barr

Harbor Drive, West Conshohocken, Pennsylvania 19428.

H. Executive Order 13045

Executive Order 13045: AProtection of Children from Environmental Health Risks and Safety Risksf (62
FR 19885, April 23, 1997) appliesto any rule that (1) is determined to be "economically significant”" as defined
under Executive Order 12866, and (2) concerns an environmental health or safety risk that EPA has reason to
believe may have a disproportionate effect on children. If the regulatory action meets both criteria, the Agency must
evaluate the environmental health or safety effects of the planned rule on children, and explain why the planned
regulation is preferable to other potentially effective and reasonably feasible alternatives considered by the Agency.

EPA interprets Executive Order 13045 as applying only to those regulatory actions that are based on health
or safety risks, such that the analysis required under section 5-501 of the Order has the potential to influence the
regulation. Thisruleisnot subject to Executive Order 13045 because it does not establish an environmental

standard intended to mitigate health or safety risks.

|. Congressional Review Act

The Congressional Review Act, 5U.S.C. 801 et seq., as added by the Small Business Regulatory
Enforcement Fairness Act of 1996, generally provides that before arule may take effect, the agency promulgating
the rule must submit a rule report, which includes a copy of the rule, to each House of the Congress and to the
Comptroller General of the United States. EPA will submit areport containing this rule and other required
information to the U.S. Senate, the U.S. House of Representatives, and the Comptroller General of the United States
prior to publication of the rulein the Federal Register. A major rule cannot take effect until 60 days after itis
published in the Federal Register. Thisactionisnot aAmajor rulef as defined by 5 U.S.C. 804 (2). Thisrulewill be

effective [INSERT DATE 180 DAYS AFTER DATE OF PUBLICATION IN THE FEDERAL REGISTER].



J. Executive Order 13084: Consultation and Coordination with Indian Tribal Governments

Under Executive Order 13084, EPA may not issue a regulation that is not required by statute, that
significantly or uniquely affects the communities of Indian tribal governments, and that imposes substantial direct
compliance costs on those communities,
unless the Federal government provides the funds necessary to pay the direct compliance costs incurred by the tribal
governments, or EPA consults with those governments. |If EPA complies by consulting, Executive Order 13084
requires EPA to provide to the Office of Management and Budget, in a separately identified section of the preamble
to the rule, adescription of the extent of EPA =s prior consultation with representatives of affected tribal
governments, asummary of the nature of their concerns, and a statement supporting the need to issue the regulation.
In addition, Executive Order 13084 requires EPA to develop an effective process permitting elected officials and
other representatives of Indian tribal governmentsAto provide meaningful and timely input in the development of
regulatory policies on matters that significantly or uniquely affect their communitiesf Today-s rule does not
significantly or uniquely affect the communities of Indian tribal governments. Thisrulerevises an existing
regulation which details the performance and design specifications for continuous opacity monitoring systems.
Accordingly, the requirements of section 3(b) of Executive Order 13084 do not apply to thisrule.

List of Subjectsin 40 CFR Part 60

Environmental protection, Air pollution control; Continuous emission monitoring; Incorporation by

reference; Opacity; Particulate matter; Performance specification; Preparation, submittal, and adoption of State

implementation plans; Transmissometers; Visible emissions.

Dated: July 31, 2000.

Carol M. Browner,
Administrator.



For the reasons stated in the preamble, title 40, chapter | of the Code of Federal Regulationsis amended as
follows:
Part 60 - Standards of Performance for New Stationary Sour ces

1. Theauthority citation for part 60 continues to read as follows:

Authority: 42U.S.C. 7401, 7411, 7413, 7414, 7416, 7601, and 7602.

Subpart A - General Provisions

2. Amend " 60.13 by revising paragraphs (d)(1) and (d)(2) asfollows:

" 60.13 Monitoring requirements.

* % % % *

(d)(1) Owners and operators of a CEMS installed in accordance with the provisions of this part, must
automatically check the zero (or low level value between 0 and 20 percent of span value) and span (50 to
100 percent of span value) calibration drifts at least once daily in accordance with awritten procedure. The zero and
Span must, as a minimum, be adjusted whenever either the 24-hour zero drift or the 24-hour span drift exceeds two
times the limit of the applicable performance specification in appendix B. The system must allow the amount of the
excess zero and span drift to be recorded and quantified whenever specified. Owners and operators of a COMS
installed in accordance with the provisions of this part, must automatically, intrinsic to the opacity monitor, check
the zero and upscal e (span) calibration drifts at least once daily. For a particular COMS, the acceptabl e range of
zero and upscale calibration materialsis as defined in the applicable version of PS-1 in appendix B of this part. For
aCOMS, the optical surfaces, exposed to the effluent gases, must be cleaned before performing the zero and upscale
drift adjustments, except for systems using automatic zero adjustments. The optical surfaces must be cleaned when
the cumulative automatic zero compensation exceeds 4 percent opacity.

(2) Unless otherwise approved by the Administrator, the following procedures must be followed for a
COMS. Minimum procedures must include an automated method for producing a simulated zero opacity condition
and an upscal e opacity condition using a certified neutral density filter or other related technique to produce a
known obstruction of the light beam. Such procedures must provide a system check of all active analyzer internal

optics with power or curvature, all active electronic circuitry including the light source and photodetector assembly,



and electronic or electro-mechanical systems and hardware and or software used during normal measurement

operation.

* % % % %

3. Amend " 60.17 by adding paragraph (a)(64) asfollows:

" 60.17 Incorporation by reference.

* k Kk k %

@+ * *

(64) ASTM D 6216-98 Standard Practice for Opacity Monitor Manufacturers to Certify Conformance with
Design and Performance Specifications, IBR approved [INSERT DATE 180 DAYSAFTER DATE OF
PUBLICATION IN THE FEDERAL REGISTER] for appendix B, PS-1.

* % *x *x *

4. Appendix B, Performance Specification 1 is revised to read as follows:



APPENDIX B - PERFORMANCE SPECIFICATIONS
* * * * *
PERFORMANCE SPECIFICATION 1 - Specifications and Test
Procedures for Continuous Opacity Monitoring Systemsin

Stationary Sources

1.0 What isthe purpose and applicability of Performance Specification 1?

Performance Specification 1 (PS-1) provides (1) requirements for the design, performance, and installation
of acontinuous opacity monitoring system (COMS) and (2) data computation procedures for evaluating the
acceptability of a COMS. It specifies activities for two groups (1) the owner or operator and (2) the opacity monitor
manufacturer.

1.1 Measurement Parameter. PS-1 coversthe instrumental measurement of opacity caused by attenuation
of projected light due to absorption and scatter of the light by particulate matter in the effluent gas stream.

1.2 What COM S must comply with PS-1? If you are an owner or operator of afacility withaCOMSasa
result of this Part, then PS-1 appliesto your COMS if one of the following istrue:

(1) your facility hasanew COMS installed after (INSERT 180 DAYSAFTER THE DATE OF

PUBLICATION OF THE FINAL RULE IN THE FEDERAL REGISTER); or

(2) your COMSiisreplaced, relocated, or substantially refurbished (in the opinion of the regulatory

authority) after [INSERT 180 DAYS AFTER THE DATE OF PUBLICATION IN THE FEDERAL

REGISTER]; or

(3) your COMSwas installed before [INSERT 180 DAY S AFTER THE DATE OF PUBLICATION IN

THE FEDERAL REGISTER] and is specifically required by regulatory action other than the promulgation

of PS-1 to be recertified.

If you are an opacity monitor manufacturer, then paragraph 8.2 appliesto you.

1.3 Does PS-1 apply to afacility with an applicable opacity limit less than 10 percent? If you are an owner
or operator of afacility witha COMS as aresult of this Part and the applicable opacity limit isless than 10 percent,
then PS-1 appliesto your COMS as described in section 1.2; taking into account (through statistical procedures or

otherwise) the uncertainties associated with opacity measurements, and following the conditions for attenuators
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selection for low opacity applications as outlined in Section 8.1(3)(ii). At your option, you, the source owner or
operator, may select to establish areduced full scale range of no less than 50 percent opacity instead of the 80
percent as prescribed in section 3.5, if the applicable opacity limit for your facility islessthan 10 percent. The EPA
recognizes that reducing the range of the analyzer to 50 percent does not necessarily result in any measurable
improvement in measurement accuracy at opacity levelslessthan 10 percent; however, it may allow improved chart

recorder interpretation.

1.4 What data uncertainty issues apply to COMS data? The measurement uncertainties associated with
COMS dataresult from several design and performance factors including limitations on the availability of
calibration attenuators for opacities |ess than about 6 percent (3 percent for single-pass instruments), calibration
error tolerances, zero and upscal e drift tolerances, and allowance for dust compensation that are significant relative
to low opacity levels. Thefull scale requirements of this PS may also contribute to measurement uncertainty for
opacity measurements where the applicable limits are below 10 percent opacity.

2.0 What are the basic requirements of PS-1?

PS-1 requires (1) opacity monitor manufacturers comply with a comprehensive series of design and
performance specifications and test procedures to certify opacity monitoring equipment before shipment to the end
user, (2) the owner or operator to follow installation guidelines, and (3) the owner or operator to conduct a set of
field performance tests that confirm the acceptability of the COMS after it isinstalled.

2.1 ASTM D 6216-98 isthe reference for design specifications, manufacturers performance
specifications, and test procedures. The opacity monitor manufacturer must periodically select and test an opacity
monitor, that is representative of agroup of monitors produced during a specified period or lot, for conformance
with the design specificationsin ASTM D 6216-98. The opacity monitor manufacturer must test each opacity
monitor for conformance with the manufacturers performance specificationsin ASTM D 6216-98.

2.2 Section 8.1(2) provides guidance for locating an opacity monitor in vertical and horizontal ducts. Y ou
are encouraged to seek approval for the opacity monitor location from the appropriate regulatory authority prior to
installation.

2.3 After the COMSisinstalled and calibrated, the owner or operator must test the COMS for

conformance with the field performance specificationsin PS-1.
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3.0 What special definitions apply to PS-1?
3.1 All definitions and discussions from section 3 of ASTM D 6216-98 are applicableto PS-1.
3.2 Centroid Area. A concentric areathat is geometrically similar to the stack or duct cross-section and is
no greater than 1 percent of the stack or duct cross-sectional area.
3.3 DataRecorder. That portion of the installed COMS that provides a permanent record of the opacity
monitor output in terms of opacity. The datarecorder may include automatic data reduction capabilities.
3.4 External Audit Device. Theinherent design, equipment, or accommodation of the opacity monitor
allowing the independent assessment of the COM S's calibration and operation.
3.5 Full Scale. The maximum data display output of the COMS. For purposes of recordkeeping and
reporting, full scale will be greater than 80 percent opacity.
3.6 Operational Test Period. A period of time (168 hours) during which the COM S is expected to operate
within the established performance specifications without any unscheduled maintenance, repair, or adjustment.
3.7 Primary Attenuators. Those devices (glass or grid filter that reduce the transmission of light) calibrated
according to proceduresin section 7.1.
3.8 Secondary Attenuators. Those devices (glass or grid filter that reduce the transmission of light)
calibrated against primary attenuators according to proceduresin section 7.2.
3.9 System Response Time. The amount of time the COM S takes to display 95 percent of astep changein
opacity on the COM S data recorder.
4.0 Interferences. Water droplets
5.0 What do | need to know to ensure the safety of persons using PS-1?
The procedures required under PS-1 may involve hazardous material s, operations, and equipment. PS-1 does not
purport to address all of the safety problems associated with these procedures. Before performing these procedures,
you must establish appropriate safety and health practices, and you must determine the applicable regulatory
limitations. Y ou should consult the COMS user's manual for specific precautions to take.
6.0 What equipment and supplies do | need?
6.1 Continuous Opacity Monitoring System. Y ou, as owner or operator, are responsible for purchasing an
opacity monitor that meets the specifications of ASTM D 6216-98, including a suitable data recorder or automated

data acquisition handling system. Example data recorders include an analog strip chart recorder or more
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appropriately an electronic data acquisition and reporting system with an input signal range compatible with the
analyzer output.

6.2 Calibration Attenuators. Y ou, asowner or operator, are responsible for purchasing a minimum of three
calibration attenuators that meet the requirements of PS-1. Calibration attenuators are optical filters with neutral
spectral characteristics. Calibration attenuators must meet the requirementsin section 7 and must be of sufficient
size to attenuate the entire light beam received by the detector of the COMS. For transmissometers operating over a
narrow bandwidth (e.g., laser), a calibration attenuators value is determined for the actual operating wavelengths of
the transmissometer. Some filters may not be uniform acrossthe face. If errorsresultin the daily calibration drift or
calibration error test, you may want to examine the across-face uniformity of thefilter.

6.3 Calibration Spectrophotometer. Whoever calibrates the attenuators must have a spectrophotometer that

meets the following minimum design specifications:

PARAMETER SPECIFICATION
Wavelength range 300-800 nm
Detector angle of view <10E
Accuracy <0.5% transmittance, NIST traceable
calibration

7.0 What reagents and standards do | need?

Y ou will need to use attenuators (i.e., neutral density filters) to check the daily calibration drift and
calibration error of aCOMS. Attenuators are designated as either primary or secondary based on how they are
calibrated.

7.1 Attenuators are designated primary in one of two ways:

(1) They arecalibrated by NIST; or

(2) They are calibrated on a6-month frequency through the assignment of aluminous transmittance valuein
the following manner:

(i) Use a spectrophotometer meeting the specifications of section 6.3 to calibrate the required filters. Verify
the spectrophotometer calibration through use of a NIST 930D Standard Reference Material (SRM). A SRM 930D

consists of three neutral density glassfilters and a blank, each mounted in a cuvette. The wavelengths and
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temperature to be used in the calibration are listed on the NIST certificate that accompanies the reported values.
Determine and record atransmittance of the SRM values at the NIST wavelengths (threefilters at five wavelengths
each for atotal of 15 determinations). Calculate a percent difference between the NIST certified values and the
spectrophotometer response. At least 12 of the 15 differences (in percent) must be within**0.5 percent of the NIST
SRM values. No difference can be greater than **1.0 percent. Recalibrate the SRM or service the spectrophotometer
if the calibration resultsfail the criteria

(ii) Scanthefilter to betested and the NIST blank from wavelength 380 to 780 nm, and record the spectro-
photometer percent transmittance responses at 10 nm intervals. Test in this sequence: blank filter, tested filter,
tested filter rotated 90 degrees in the plane of thefilter, blank filter. Calculate the average transmittance at each
10 nminterval. If any pair of the tested filter transmittance values (for the same filter and wavelength) differ by
more than "'0.25 percent, rescan the tested filter. If thefilter failsto achieve thistolerance, do not use thefilter in
the calibration tests of the COMS.

(iii) Correct the tested filter transmittance values by dividing the average tested filter transmittance by the
average blank filter transmittance at each 10 nminterval.

(iv) Calculate the weighted (to the response of the human eye), tested filter transmittance by multiplying the
transmittance val ue by the corresponding response factor shown in table 1-1, to obtain the Source C Human Eye
Response.

(v) Recalibrate the primary attenuators semi-annually if they are used for the required calibration error test.
Recalibrate the primary attenuators annually if they are used only for calibration of secondary attenuators.

7.2 Attenuators are designated secondary if the filter calibration is done using alaboratory-based
transmissometer. Conduct the secondary attenuator calibration using alaboratory-based transmissometer calibrated
asfollows:

(i) Useat least three primary filters of nominal luminous transmittance 50, 70 and 90 percent, calibrated as
specified in section 7.1(2)(i), to calibrate the laboratory-based transmissometer. Determine and record the slope of
the calibration line using linear regression through zero opacity. The slope of the calibration line must be between
0.99 and 1.01, and the laboratory-based transmissometer reading for each primary filter must not deviate by more
than "'2 percent from the linear regression line. If the calibration of the laboratory-based transmissometer yields a

slope or individual readings outside the specified ranges, secondary filter calibrations cannot be performed.
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Determine the source of the variations (either transmissometer performance or changesin the primary filters) and
repeat the transmissometer calibration before proceeding with the attenuator calibration.

(ii) Immediately following the laboratory-based transmissometer calibration, insert the secondary
attenuators and determine and record the percent effective opacity value per secondary attenuator from the
calibration curve (linear regression line).

(iii) Recalibrate the secondary attenuators semi-annually if they are used for the required calibration error
test.

8.0 What performance procedures are required to comply with PS-1?

Procedures to verify the performance of the COMS are divided into those completed by the owner or
operator and those compl eted by the opacity monitor manufacturer.

8.1 What procedures must | follow as the Owner or Operator?

(1) You must purchase an opacity monitor that complies with ASTM D 6216-98 and obtain a certificate of
conformance from the opacity monitor manufacturer.

(2) Youmust install the opacity monitor at alocation where the opacity measurements are representative of
the total emissions from the affected facility. Y ou must meet this requirement by choosing a measurement location
and alight beam path asfollows:

(i) Measurement Location. Select a measurement location that is (1) at least 4 duct diameters downstream
from all particulate control equipment or flow disturbance, (2) at least 2 duct diameters upstream of aflow
disturbance, (3) where condensed water vapor is not present, and (4) accessible in order to permit maintenance.

(ii) Light Beam Path. Select alight beam path that passes through the centroidal area of the stack or duct.

Also, you must follow these additional requirements or modifications for these measurement |ocations:

If your measurement location is Then use alight beam path that

ina

Andis:

is:

straight vertical section of stack
or duct

less than 4 equivalent diameters
downstream from a bend

in the plane defined by the
upstream bend (see figure 1-1)

straight vertical section of stack
or duct

less than 4 equivalent diameters
upstream from a bend

in the plane defined by the

downstream bend (see figure
1-2)

straight vertical section of stack
or duct

lessthan 4 equivalent diameters
downstream and is also less than

in the plane defined by the
upstream bend (see figure 1-3)
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If your measurement location is
ina

Andis:

Then use alight beam path that
is:

1 diameter upstream from a
bend

horizontal section of stack or
duct

at least 4 equivalent diameters
downstream from avertical
bend

in the horizontal planethat is
between a and 2 the distance
up the vertical axisfrom the
bottom of the duct (see figure
1-4)

horizontal section of duct

less than 4 equivalent diameters
downstream from avertical
bend

in the horizontal planethat is
between 2 and b the distance
up the vertical axisfrom the

bottom of the duct for upward
flow in the vertical section, and
is between a and 2 the distance
up the vertical axisfrom the
bottom of the duct for

downward flow (figure 1-5)

(iii) Alternative Locations and Light Beam Paths. Y ou may select locations and light beam paths, other
than those cited above, if you demonstrate, to the satisfaction of the Administrator or delegated agent, that the
average opacity measured at the alternative location or path is equivalent to the opacity as measured at alocation
meeting the criteria of sections 8.1(2)(i) and 8.1(2)(ii). The opacity at the alternative location is considered
equivalent if (1) the average opacity value measured at the alternative location iswithin** 10 percent of the average
opacity value measured at the location meeting the installation criteria, and (2) the difference between any two
average opacity valuesis less than 2 percent opacity (absolute). Y ou use the following procedure to conduct this
demonstration: simultaneously measure the opacities at the two locations or paths for a minimum period of time
(e.g., 180-minutes) covering the range of normal operating conditions and compare the results. The opacities of the
two locations or paths may be measured at different times, but must represent the same process operating conditions.
Y ou may use alternative procedures for determining acceptable locations if those procedures are approved by the
Administrator.

(3) Field Audit Performance Tests. After you install the COMS, you must perform the following

procedures and tests on the COMS.



(i) Optical Alignment Assessment. Verify and record that all alignment indicator devices show proper
alignment. A clear indication of alignment is onethat is objectively apparent relative to reference marks or
conditions.

(ii) Calibration Error Check. Conduct athree-point calibration error test using three calibration attenuators
that produce outlet pathlength corrected, single-pass opacity values shown in ASTM D 6216-98, section 7.5. If your
applicable limit isless than 10 percent opacity, use attenuators as described in ASTM D 6216-98, section 7.5 for
applicable standards of 10 to 19 percent opacity. Confirm the external audit device produces the proper zero value
on the COMS datarecorder. Separately, insert each calibration attenuators (low, mid, and high-level) into the
external audit device. Whileinserting each attenuator, (1) ensure that the entire light beam passes through the
attenuator, (2) minimize interference from reflected light, and (3) leave the attenuator in place for at least two times
the shortest recording interval on the COMS datarecorder. Make atotal of five nonconsecutive readings for each
attenuator. At the end of the test, correl ate each attenuator insertion to the corresponding value from the data
recorder. Subtract the single-pass calibration attenuator values corrected to the stack exit conditions from the
COMS responses. Calculate the arithmetic mean difference, standard deviation, and confidence coefficient of the
five measurements value using equations 1-3, 1-4, and 1-5. Calculate the calibration error as the sum of the absolute
value of the mean difference and the 95 percent confidence coefficient for each of the three test attenuators using
equation 1-6. Report the calibration error test results for each of the three attenuators.

(iii) System Response Time Check. Using ahigh-level calibration attenuator, alternately insert the filter
five times and remove it from the external audit device. For each filter insertion and removal, measure the amount
of time required for the COM S to display 95 percent of the step change in opacity on the COMS data recorder. For
the upscal e response time, measure the time from insertion to display of 95 percent of the final, steady upscale
reading. For the downscal e response time, measure the time from removal to display 5percent of theinitial upscale
reading. Calculate the mean of the five upscal e response time measurements and the mean of the five downscale
response time measurements. Report both the upscale and downscal e response times.

(iv) Averaging Period Calculation and Recording Check. After the calibration error check, conduct a
check of the averaging period calculation (e.g., 6minute integrated average). Consecutively insert each of the
calibration error check attenuators (low, mid, and high-level) into the external audit device for a period of two times

the averaging period plus 1 minute (e.g., 13 minutes for a 6-minute averaging period). Compare the path length
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corrected opacity value of each attenuator to the valid average value calculated by the COM S data recording device
for that attenuator.

(4) Operational Test Period. Before conducting the operational testing, you must have successfully
completed the field audit tests described in sections 8.1(3)(i) through 8.1(3)(iv). Then, you operate the COMS for
an initial 168-hour test period while the source is operating under normal operating conditions. If normal operations
contain routine source shutdowns, include the sourcess down periodsin the 168-hour operational test period.
However, you must ensure that the following minimum source operating timeisincluded in the operational test
period: (1) for abatch operation, the operational test period must include at least one full cycle of batch operation
during the 168-hour period unless the batch operation is longer than 168 hours or (2) for continuous operating
processes, the unit must be operating for at least 50 percent of the 168-hour period. Except during times of
instrument zero and upscal e calibration drift checks, you must analyze the effluent gas for opacity and produce a
permanent record of the COM S output. During this period, you may not perform unscheduled maintenance, repair,
or adjustment to the COMS. Automatic zero and calibration adjustments (i.e., intrinsic adjustments), made by the
COMS without operator intervention or initiation, are allowable at any time. At the end of the operational test
period, verify and record that the COM S optical alignment is still correct. If thetest period isinterrupted because of
COM Sfailure, record the time when the failure occurred. After thefailureis corrected, you restart the 168-hour
period and tests from the beginning (0-hour). During the operational test period, perform the following test
procedures:

(i) Zero Calibration Drift Test. At the outset of the 168-hour operational test period and at each 24-hour
interval, the automatic calibration check system must initiate the simulated zero device to allow the zero drift to be
determined. Record the COM S response to the simulated zero device. After each 24-hour period, subtract the
COM S zero reading from the nominal value of the simulated zero device to calculate the 24-hour zero drift (ZD).

At the end of the 168-hour period, calculate the arithmetic mean, standard deviation, and confidence coefficient of
the 24-hour ZDs using equations 1-3, 1-4, and 1-5. Calculate the sum of the absolute value of the mean and the
absolute value of the confidence coefficient using equation 1-6, and report this value as the 24-hour ZD error.

(ii) Upscale Calibration Drift Test. At each 24-hour interval after the simulated zero device value has been
checked, check and record the COMS response to the upscal e calibration device. After each 24-hour period,

subtract the COM S upscal e reading from the nominal value of the upscale calibration device to cal cul ate the 24-hour
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calibration drift (CD). At the end of the 168-hour period, calculate the arithmetic mean, standard deviation, and
confidence coefficient of the 24-hour CD using equations 1-3, 1-4, and 1-5. Calculate the sum of the absolute value
of the mean and the absol ute val ue of the confidence coefficient using equation 1-6, and report this value as the
24-hour CD error.

(5) Retesting. If the COMS failsto meet the specifications for the tests conducted under the operational
test period, make the necessary corrections and restart the operational test period. Depending on the opinion of the
enforcing agency, you may have to repeat some or all of the field audit tests.

8.2 What are the responsibilities of the Opacity Monitor Manufacturer?

Y ou, the manufacturer, must carry out the following activities:

(1) Conduct the verification procedures for design specificationsin section 6 of ASTM D 6216-98.

(2) Conduct the verification procedures for performance specificationsin section 7 of ASTM D 6216-98.

(3) Provideto the owner or operator, areport of the opacity monitors conformance to the design and
performance specifications required in sections 6 and 7 of ASTM D 6216-98in accordance with the reporting
requirements of section 9in ASTM D 6216-98.

9.0 What quality control measures are required by PS-1?

Opacity monitor manufacturers must initiate a quality program following the requirements of ASTM D
6216-98, section 8. The quality program must include (1) aquality system and (2) a corrective action program.
10.0 Calibration and Standardization. [Reserved]

11.0 Analytical Procedure. [Reserved]
12.0 What calculations are needed for PS-1?

12.1 Desired Attenuator Values. Calculate the desired attenuator value corrected to the emission outlet

L2
OP,=1-(1-OP, )u
pathlength as follows:

Where:

OP, = Nominal opacity value of required low-, mid-, or high-range calibration attenuators.



OP, = Desired attenuator opacity value from ASTM D 6216-98, section 7.5 at the opacity limit
required by the applicable subpart.
L, = Monitoring pathlength.

L, = Emission outlet pathlength.

12.2 Luminous Transmittance Value of aFilter. Calculate the luminous transmittance of afilter as

i= %Oonm
a Ti
LT=30m
100,000
follows:
Where:

LT = Luminous transmittance
T; = Weighted tested filter transmittance.

12.3 Arithmetic Mean. Calculate the arithmetic mean of a data set as follows:

x=1 8«
N,
Where:

X = Arithmetic mean

n = Number of data points

n
S x = Algebraic sum of the individual measurements,
i=1
X
.2
& 0
n ga X =
é Xz _Ei=1 @
Sj = i=1 n
n-1
12.4 Standard Deviation. Calculate the standard deviation as follows:
Where:
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Sy = Standard deviation of adata set.

12.5 Confidence Coefficient. Calculate the 2.5 percent error confidence coefficient (one-tailed) as follows:

CcC= t0.975 Sd

Vn

Where:
CC = Confidence coefficient
toors = t-value (See table 1-2).

12.6 Calibration Error. Calculate the error (calibration error, zero drift error, and calibration drift error) as

Er=|x+|CC|
follows:
Where:
Er = Error.
12.7 Conversion of Opacity Values for Monitor Pathlength to Emission Outlet Pathlength. When the

monitor pathlength is different from the emission outlet pathlength, use either of the following equations to convert

log (1-Op, =%Iog(1-0p1)
1

from one basisto the other (this conversion may be automatically calculated by the monitoring system):

OD.=—XO0D:

1

Where:
Op; = Opacity of the effluent based upon L;.

Op> = Opacity of the effluent based upon L.



L, = Monitor pathlength.

L, = Emission outlet pathlength.

OD; = Optical density of the effluent based upon L;.
OD, = Optical density of the effluent based upon L.

12.8 Mean Response Wavelength. Calculate the mean of the effective spectral response curve from the

aLag
L= i=1
ag

i=1

individual responses at the specified wavelength values as follows:
Where:

L =mean of the effective spectral response curve

L; =The specified wavelength at which the response g; is calculated at 20 nm intervals.

gi =Theindividual responsevalueat L;.
13.0 What specifications doesa COM S have to meet for certification?

A COMS must meet the following design, manufacturers performance, and field audit performance
specifications:

13.1 Design Specifications. The opacity monitoring equipment must comply with the design
specifications of ASTM D 6216-98.

13.2 Manufacturer:s Performance Specifications. The opacity monitor must comply with the
manufacturers performance specifications of ASTM D 6216-98.

13.3 Field Audit Performance Specifications. Theinstalled COMS must comply with the following
performance specifications:

(1) Optical Alignment. Objectively indicate proper alignment relative to reference marks (e.g., bull-s-eye)
or conditions.

(2) Cdlibration Error. The calibration error must be #3 percent opacity for each of the three calibration

attenuators.

59



(3) System Response Time. The COMS upscal e and downscal e response times must be #10 seconds as

measured at the COM S datarecorder.

(4) Averaging Period Calculation and Recording. The COMS data recorder must average and record each

calibration attenuator value to within ** 2 percent opacity of the certified value of the attenuator.

(5) Operational Test Period. The COMS must be able to measure and record opacity and to perform daily

calibration drift assessments for 168 hours without unscheduled maintenance, repair, or adjustment.

(6) Zero and Upscale Calibration Drift Error. The COMS zero and upscale calibration drift error must not

exceed 2 percent opacity over a 24 hour period.

14.0 Pollution Prevention. [Reserved]

15.0 Waste Management. [Reserved)]

16.0 Which references are relevant to this method?

1

Experimental Statistics. Department of Commerce. National Bureau of Standards Handbook 91.
Paragraph 3-3.1.4. 1963. 3-31p.

Performance Specifications for Stationary Source Monitoring Systems for Gases and Visible
Emissions, EPA-650/2-74-013, January 1974, U. S. Environmental Protection Agency, Research

Triangle Park, NC.

Koontz, E.C., Walton, J. Quality Assurance Programs for Visible Emission Evaluations. Tennessee
Division of Air Pollution Control. Nashville, TN. 78th Meeting of the Air Pollution Control
Association. Detroit, MI. June 16-21, 1985.

Evaluation of Opacity CEMS Reliability and Quality Assurance Procedures. Volume 1. U.S.
Environmental Protection Agency. Research Triangle Park, NC. EPA-340/1-86-009a.

Nimeroff, I. "Colorimetry Precision Measurement and Calibration." NBS Special Publication 300.
Volume 9. June 1972.

Technical Assistance Document: Performance Audit Procedures for Opacity Monitors. U. S.
Environmental Protection Agency. Research Triangle Park, NC. EPA-600/8-87-025. April 1987.

Technical Assistance Document: Performance Audit Procedures for Opacity Monitors. U. S.
Environmental Protection Agency. Research Triangle Park, NC. EPA-450/4-92-010. April 1992.

ASTM D 6216-98: Standard Practice for Opacity Monitor Manufacturers to Certify Conformance
with Design and Performance Specifications. American Society for Testing and Materials (ASTM).
April 1998.

17.0 What tables and diagrams are relevant to this method?

17.1 Reference Tables.



TABLE 1-1. SOURCE C, HUMAN EYE RESPONSE FACTOR

Wavelength Weighting Wavelength Weighting
Nanometers Factor? Nanometers Factor®
380 0 590 6627
390 0 600 5316
400 2 610 4176
410 9 620 3153
420 37 630 2190
430 122 640 1443
440 262 650 886
450 443 660 504
460 694 670 259
470 1058 680 134
480 1618 690 62
490 2358 700 29
500 3401 720 14
510 4833 720 6
520 6462 730 3
530 7934 740 2
540 9194 750 1
550 9832 760 1
560 9841 770 0
570 9147 780 0
580 7992 - -
*Total of weighting factors = 100,000.
TABLE 1-2. "-VALUES

n? '0.975 n? '0.975 n? '0.975

2 12.706 7 2.447 12 2.201

3 4.303 8 2.365 13 2.179

4 3.182 9 2.306 14 2.160

5 2.776 10 2.262 15 2.145

6 2.571 11 2.228 16 2.131

®The valuesin thistable are already corrected for n-1

degrees of freedom. Use n equal to the number of

individual values.

17.2 Diagrams.
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Attachnment 2
326 | AC

Note: The followi ng are excerpts from 326 | AC 3-5 whi ch have direct bearing
on the certification and quality assurance/quality control of continuous
opacity nonitoring systens. To obtain a conplete copy of this or any other

I ndiana air rules please contact Legislative Services Agency at (317) 232-
9557.

326 1 AC 3-5-2 M ni mum perfornmance and operating specifications
Aut hority: 1C 13-14-8; IC 13-17-3-4; 1C 13-17-3-11
Affected: 1C 13-14-4-3; IC 13-15; I1C 13-17

Sec. 2. Omers and operators of nonitoring equi pnment installed to
conply with this rule shall conply with the performance specifications and
operating requirenments as foll ows:

(1) Performance specifications set forth in 40 CFR 60*, Appendix B

shall be used to certify nmonitoring equipnent installed pursuant to

this rule; however, where reference is nmade to the adm nistrator in 40

CFR 60*, Appendix B, the term “departnent” shall be inserted for

purposes of this rule, and where conti nuous eni ssions nonitors were

installed prior to March 1983 for neasuring opacity, the performance
specifications in 40 CFR 60*, Appendix B, 1982 Edition, shall apply.

(2) Cycling tinmes, which include the total tine a nonitoring system

requires to sanple, analyze, and record an enission neasurenent, shal

be as foll ows:

(A) Continuous monitoring systems for measuring opacity shal
conplete a mninum of one (1) cycle of operation (sanpling,
anal yzi ng, and data recording) for each successive ten (10)
second peri od.
(B) Continuous nmonitoring systems that neasure the foll ow ng
em ssions shall conplete a mninmum of one (1) cycle of operation
(sanpling, analyzing, and data recording) for each successive
fifteen (15) m nute neasuring period:

(i) Carbon dioxide (CQO).

(ii) Carbon nonoxide (CO).

(iii) Hydrogen sul fide (HS)

(iv) Oxides of nitrogen (NO).

(v) Oxygen (0Q).

(vi) Sul fur dioxide (SO).

(vii) Total hydrocarbons (THC)

(viii) Total reduced sulfur (TRS).

(ix) Volatile organic conpounds (VOC).

(3) For opacity nonitoring when effluent fromtwo (2) or nore affected

facilities is conbined before being released to the atnosphere, the

owner or operator nmy either:
(A) install a continuous opacity nonitoring systemon the
combi ned effluent; or
(B) install a continuous opacity nonitoring system conprised of,
and capabl e of conbining the signals from conponent
transm ssonmeters on each effluent stream

Results shall be reported on conbi ned effluent. This requirenment shal

not apply to facilities utilizing wet flue gas desul furization

equi pnent. For facilities using wet flue gas desul furization equi pnent,

opacity may be reported on the conbi ned exhaust or on individua

exhausts except as provided for facilities affected by an NSPS as



described at 40 CFR 60.13(i)*. Conpliance for facilities that opt to
report on the individual exhausts shall be determ ned on the individua
exhausts based on data provided in accordance with section 7 of this
rule.
(4) When the effluent fromtwo (2) or nore affected facilities subject
to the same emi ssion standard, other than opacity, are conbi ned before
bei ng rel eased to the atnosphere, the owner or operator may report the
results as required for each affected facility or for the conbi ned
ef fl uent.
(5) Instrument full-scale response or upper limt of concentration
measur enent range for all opacity nonitoring systens shall be set at
one hundred percent (100% opacity if possible. If the nmonitoring
systemis a requirement of 40 CFR 60*, 40 CFR 61*, 40 CFR 63*, or 40
CFR 75*, then the appropriate instrument span values and cycling tines
pursuant to the applicable part shall be used. In all cases, the
manuf acturer's procedures for calibration shall be foll owed and may
result in an upscal e nmaxi mrum response of |ess than one hundred percent
(100% . The mnimuminstrunent full-scal e response for gaseous
nmonitoring systens shall be set at two hundred percent (200% of the
expected instrument data display output corresponding to the em ssion
limtation for the facility unless a request for an alternative setting
that provides the following information is submtted to and approved by
the departnent in witing:
(A) The proposed alternate instrument span val ue.
(B) The expected range of pollutant neasured concentrations.
(C) The control device in use.
(D) The process to be controlled.
(E) The location of the nonitor, such as stack or duct.
(F) The reason for requesting the alternate instrument span
val ue.
(6) Locations for installing continuous nonitoring systens or
nonitoring devices that vary from | ocations provided under the
performance specifications of 40 CFR 60*, Appendix B, shall be approved
by the departnent and the U.S. EPA upon a denonstration by the owner or
operator that installation at alternative |ocations will enable
accurate and representative neasurenents.
(7) Omers or operators of affected facilities shall conduct continuous
em ssion nonitoring system performance eval uati ons, upon the request of
the departnent, to denonstrate continuing conpliance of the continuous
enm ssion nonitoring systens with performance specifications as follows:
(A) A performance evaluation is a quantitative and qualitative
eval uation of the performance of the continuous em ssion nonitor
in terms of:
(i) accuracy;
(ii) precision;
(iii) reliability;
(iv) representativeness; and
(v) conparability;
of the data acquired by the nonitoring system
(B) The departnment may request owners or operators of affected
facilities, as defined in section 1(b) of this rule, to conduct
conti nuous em ssion nonitoring system perfornmance eval uations if
the departnent has reason to believe, based on revi ew of
nmonitoring data, quality assurance data, inspections, or other
i nformati on, that the continuous em ssion nonitoring systemis
mal functi oning or may be providing invalid data over an extended
peri od.
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(C) Awitten report containing the conplete information of the

performance eval uati ons shall be furnished to the departnent

within forty-five (45) days after the test date. The depart nent

may conduct performance eval uati ons of the continuous em ssion

nmoni toring systens at any tine in order to verify the continued

conpliance of the systens with the performance specifications.

*Copi es of the Code of Federal Regulations (CFR) referenced nay be

obtained fromthe Governnent Printing Ofice, Washington, D.C. 20402 and are
avail abl e for copying at the |Indiana Departnent of Environnmental Managenent,
O fice of Air Managenent, |ndiana Government Center-North, 100 North Senate
Avenue, Indianapolis, Indiana 46206-6015. (Air Pollution Control Board; 326
| AC 3-5-2; filed Jan 30, 1998, 4:00 p.m: 21 IR 2066)

326 | AC 3-5-3 Monitor systemcertification
Aut hority: IC 13-14-8; IC 13-17-3-4; 1C 13-17-3-11
Affected: IC 13-14-4-3; 1C 13-15; IC 13-17

Sec. 3. Monitor systemcertification requirements apply to sources and
facilities subject to this rule as foll ows:
(1) The owner or operator shall conduct the applicable performance
specifications tests in accordance with the procedures specified in 40
CFR 60**, or other applicable federal regulations, for the required
nonitoring systemas foll ows:
(A) Not later than one hundred eighty (180) days after a facility
start-up or initial nonitor installation date.
(B) Not later than forty-five (45) unit operating days after
nmoni tor replacenent date, or significant nonitor repair as
described in IDEMs Quality Assurance Manual, Chapter 20 (dated
June 20, 1997)*, which affects the ability of the analyzer to
function date.
(2) The owner or operator shall notify the departnent in witing as
fol |l ows:
(A) No less than fourteen (14) days in advance of the start of
conti nuous opacity nonitor (COM certification
(B) No less than thirty-five (35) days in advance of the
certification of a gaseous nonitoring system
(3) The owner or operator shall submit all the required test data and
information in the formof a witten report to the departnent for
review and approval within forty-five (45) days of conpletion of the
performance specification test.
(4) The departnment shall issue a witten notice of certification status
upon review of the conplete certification test report. A required
monitoring systemis certified when the departnment issues a
certification letter stating that the required nonitoring system
i ncluding all applicable conponents, has satisfactorily nmet all federa
and state nonitoring requirenents.
(5) The departnment may decertify a required nonitoring systemif an
audit or performance eval uation reveals that such nonitoring system or
a conponent thereof does not neet applicable performance specifications
or requirenments. The owner or operator shall repeat the certification
process for the required nonitoring systemwithin forty-five (45) days
of the date of the departnent's decertification of the required
nonitoring system
*Copies of IDEMs Quality Assurance Manual, Chapter 20 (dated June 20,
1997) are avail able for copying at the |Indiana Departnent of Environnenta
Management, |ndi ana Governnent Center-North, 100 North Senate Avenue,
I ndi anapolis, Indiana 46206-6015.



**Copi es of the Code of Federal Regul ations (CFR) referenced nmay be
obtained fromthe Governnent Printing Ofice, Washington, D.C 20402 and are
avail abl e for copying at the |Indiana Departnent of Environmental Management,
I ndi ana Government Center-North, 100 North Senate Avenue, [ ndianapolis,

I ndi ana 46206-6015. (Air Pollution Control Board; 326 | AC 3-5-3; filed Jan
30, 1998, 4:00 p.m: 21 IR 2067)

326 | AC 3-5-4 Standard operating procedures
Authority: 1C 13-14-8; IC 13-17-3-4; 1C 13-17-3-11
Affected: IC 13-14-4-3; 1C 13-15; IC 13-17

Sec. 4. (a) The owner or operator of each affected facility specified
in section 1(b) of this rule, any facility subject to 326 | AC 12, or any
other facility required to nonitor em ssions on a continuous basis shal
submt to the departnent, within ninety (90) days after nonitor installation
a conplete, witten continuous nonitoring standard operating procedures
(SOP). If revisions are nmade to the SOP, updates shall be subnitted to the
departnment biennially. At a mininum the SOP shall describe conplete step-by-
step procedures and operations as foll ows:

(1) A description of the facility nonitored.

(2) Alisting of the follow ng:

(A) Each nonitor's brand.
(B) Model nunber.
(C Serial nunber.
(D) Monitoring | ocation.
(E) Data handling and acquisition system
(3) Exanples of all reporting and | og fornmns.
(4) Record keeping and reporting procedures that include the follow ng:
(A) Reporting of instrument precision and accuracy.
(B) Reporting of emni ssions data.
(5) Methods and procedures for analysis and data acqui sition.
(6) Calibration procedures that include the follow ng:
(A) Calibration error limts and linearity.
(B) Calibration gas type, gas quality, and traceability to the
National Institute of Standards and Technol ogy.
(C) Calibration frequency.
(D) Criteria for recalibration, and analysis procedures to
periodically verify the accuracy of span and calibration
st andar ds.

(7) Operation procedures that include daily procedures, quantifying and

recording daily zero (0) and high level drift that neet the

requi renents of 40 CFR 60*, Appendix B, Performance Specification 2,

Section 4.2 or other applicable regulations, and other operating

par anet er checks indicating correct operational status.

(8) Quality control and quality assurance procedures that include the

fol |l owi ng:

(A) A statenment of quality policy and objectives.

(B) Organization and responsibilities description

(C) Calibration and span and zero (0) drift criteria.
(D) Excessive drift criteria.

(E) Corrective action for excessive drift.

(F) Precision and accuracy audits.

(G Corrective action for accuracy audits failure.
(H) Data validity criteria.

(I') Participation in departnment audits.

(J) Data recording and cal cul ation audits.

69



(9) Preventive mai ntenance procedures and corrective nmaintenance
procedures that include those procedures taken to ensure continuous
operation and to mnimze mal functions.

(10) Alisting of the manufacturer's recomended spare parts inventory.

(b) If a facility owner or operator fails to submt a SOP or subnmts a

SOP that fails to address the factors provi ded under subsection (a),

the departnent nmay require a perfornmance eval uati on pursuant to section

2 of this rule.

*Copi es of the Code of Federal Regulations (CFR) referenced nay be
obtained fromthe Governnent Printing Ofice, Washington, D.C. 20402 and are
avai l abl e for copying at the Indiana Departnent of Environnmental Managenent,
I ndi ana Government Center-North, 100 North Senate Avenue, |ndi anapolis,

I ndi ana 46206-6015. (Air Pollution Control Board; 326 | AC 3-5-4; filed Jan
30, 1998, 4:00 p.m: 21 IR 2068)

326 | AC 3-5-5 Quality assurance requirenents
Aut hority: IC 13-14-8; IC 13-17-3-4; 1C 13-17-3-11
Affected: 1C 13-14-4-3; IC 13-15; I1C 13-17

Sec. 5. (a) Except where 40 CFR 75* is applicable for affected
facilities under the acid rain program quality assurance requirenments
specified in this section and 40 CFR 60*, Appendix F, apply to continuous
em ssion nonitors that nonitor the foll ow ng:

(1) Carbon dioxide (CO).

(2) Carbon nonoxide (CO).

(3) Hydrogen sulfide (HS)

(4) Nitrogen oxide (NQ).

(5) Oxygen (0).

(6) Sul fur dioxide (SO).

(7) Total hydrocarbons (THC)

(8) Total reduced sulfur (TRS).

(9) Volatile organic conmpounds (VCC).

(b) Facilities that are subject to 40 CFR 75* shall follow the quality

assurance procedures of 40 CFR 75* and report the results in accordance

Wi th subsection (e).

(c) Quality control (QC) requirenents for continuous opacity nonitoring

systenms (COMS) are as foll ows:

(1) For calibration drift (CD) assessment, the COMS shall be checked at

| east once daily. The CD shall be quantified and recorded at zero (0)

(or low level) and upscale |level opacity. The COMS shall be adjusted

whenever the CD exceeds the specification of 40 CFR 60*, Appendix B

Per f ormance Specification 1 (PS-1), and the COMS shall be decl ared out

of control when the CD exceeds twi ce the specification of PS-1.

Corrective actions, followed by a validating CD assessnent, are

requi red when the COMS is out of control

(2) For fault indicators assessnent, the fault |anp indicators, data

acqui sition systemerror nmessages, and other system sel f-di agnostic

i ndi cators shall be checked at |east daily. Appropriate corrective

actions shall be taken when the COMS is operating outside the preset

[imts.

(3) For performance audits, checks of the individual COMS conponents

and factors affecting the accuracy of the nonitoring data, as described

in this subdivision, shall be conducted, at a mninmum on a cal endar
quarter basis. The absol ute m ni num checks included in the performance
audit are as follows:
(A) The status of the optical alignment of the nonitor conponents
shall be checked and recorded according to the procedure
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speci fied by the nonitor manufacturer. Mnitor conponents nust be
real igned as necessary.
(B) The apparent effluent opacity shall be conpared and recorded
before and after cleaning each of the exposed optical surfaces.
The total optical surface dust accunul ati on shall be determ ned
by summ ng up the apparent reductions in opacity for all of the
optical surfaces that are cleaned. Caution should be enployed in
performng this check since fluctuations in effluent opacity
occurring during the cleaning cycle nmay adversely affect the
results.
(C) The zero (0) and upscal e response errors shall be determ ned
and recorded according to the CD procedures. The errors are
defined as the difference (in percent opacity) between the
correct value and the observed value for the zero (0) and high
| evel calibration checks.
(D) The value of the zero (0) conpensation applied at the tinme of
the audit shall be calculated as equi val ent opacity, corrected to
stack exit conditions, according to the procedures specified by
t he manufacturer. The conpensation applied to the effluent
recorded by the nonitor system shall be recorded.
(E) The optical pathlength correction ratio (OPLR) shall be
conputed fromthe nonitor pathlength and stack exit dianmeter and
shall be conpared, and the difference recorded, to the nonitor
setup OPLR val ue. The stack exit correlation error shall be
determ ned as the absolute value of the difference between the
measured val ue and the correct val ue, expressed as a percentage
of the correct val ue.
(F) Athree-point calibration error test of the COMS shall be
conducted. Three (3) neutral density filters neeting the
requi rements of PS-1 shall be placed in the COMS |ight beam path.
The nonitor response shall be independently recorded fromthe
COMS permanent data recorder. Make a total of five (5)
nonconsecutive readings for each filter. The | owrange, md-
range, and hi gh-range calibration error results shall be conputed
as the nean difference and ninety-five percent (95% confidence
interval for the difference between the expected and the actua
responses of the nonitor as corrected to stack exit conditions.
These val ues shall be cal cul ated using the procedure of PS-1
Section 8.0. The followi ng are requirenents for these val ues:
(i) The calibration error test requires the installation of
an external calibration audit device (zero-jig). The zero-
jig shall be adjusted to provide the sane zero (0) response
as the nonitor's sinmulated zero (0).
(ii) Use calibration attenuators, that is, neutral density
filters or screens, with values that have been detern ned
according to PS-1, Section 7.1.3, “Attenuator Calibration”,
and produce simul ated opacities (as corrected to stack exit
conditions) in the ranges listed in Table 1-2 in PS-1.
(iii) The stability of the attenuator val ues shall be
checked at | east once per year according to the procedures
specified in PS-1. The attenuators shall be recalibrated if
the stability checks indicate a change of two percent (2%
opacity or greater.
(4) The following are requirenents for nonitor acceptance criteria:
(A) The following criteria are to be used for determining if the
COMS audit results are acceptable:
TABLE 1. PERFORMANCE AUDI T CRI TERI A
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Stack Exit Correlation < 2 percent

Error
Zero and Upscal e < 2 percent
Responses opacity
Zer o Conpensati on < 4 percent
opacity
Optical Alignnent M sal i gnnment
error
< 2 percent
opacity
Optical Surface Dust < 4 percent
Accunul ati on opacity
Cal i bration Error < 3 percent
opacity

(B) The COMs is out of control whenever the results of a
quarterly performance audit indicate nonconpliance with any of
the performance assessnent criteria of Table 1 in clause (A). If
the COMS is out of control, the owner or operator nust take the
action necessary to elimnate the problem Follow ng corrective
action, the source owner or operator nust reconduct the
appropriate failed portion of the audit and other applicable
portions to determ ne whether the COMS is operating properly and
wi thin specifications. The COMS owner or operator shall record
both audit results showing the COMS to be out of control and the
results follow ng corrective action. COMS data obtained during
any out of control period may not be used for conpliance
deternmination; the data may be used for identifying periods where
there has been a failure to meet quality assurance and contro
criteria.
(C) Repeated audit failures, that is, out of control conditions
resulting fromthe quarterly audits, indicate that the QC
procedures are inadequate or the COMS is incapable of providing
qual ity data. The source owner or operator shall increase the
frequency of the above QC procedures until the performance
criteria are maintained or nodify or replace the COMS whenever
two (2) consecutive quarters of unacceptabl e performance occur
(5) The performance audit cal cul ations contained in PS-1, Section 8
shal | be foll owed
(d) Except where 40 CFR 75* is applicable for affected facilities under
the acid rain program quality control requirenments for flow nonitoring
systens are as follows:
(1) For CD assessment, the flow nonitoring systemshall be checked at
| east once daily. The CD shall be quantified and recorded at zero (0)
(or low level) and upscale level. The flow nonitoring systens shall be
adj ust ed whenever the CD exceeds the specification of 40 CFR 60*,
Appendi x B, Performance Specification 6 (PS-6), and the flow nonitoring
systems shall be declared out of control when the CD exceeds twice the
specification of PS-6. Corrective actions, followed by a validating CD
assessnment, are required when the flow nonitoring systemis out of
control
(2) An annual relative accuracy test.
(e) Reporting requirenments for performance audits are as foll ows:
(1) Omers or operators of facilities required to conduct:
(A) cylinder gas audit;
(B) relative accuracy test audit; or
(C) continuous opacity monitor calibration error audit;
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on continuous emni ssion nmonitors shall prepare a witten report of the

results of the performance audit for each cal endar quarter, or for

ot her periods required by the department. Quarterly reports shall be

submtted to the departnent within thirty (30) cal endar days after the

end of each quarter

(2) The performance audit report shall contain the follow ng

i nformati on:

(A) Plant and nonitor information, including the follow ng:
(i) The plant nane and address.
(ii) The nonitor brand, nodel, and serial number.
(iii) The nonitor span.
(iv) The monitor |ocation, for exanple, duct, boiler, unit,
or stack designation.

(B) Performance audit information, including the follow ng:
(i) The auditor's nane.
(ii) A copy of the audit standard's certification, for
exanpl e, the vendor's Protocol 1 certification, or neutra
density filter certification
(iii) Al data used to calculate the audit results.
(iv) The audit results and an indication if the nonitor
passed or failed the audit. If the performance audit
results show the CEMS or COMS to be out of control, the
CEMS or COMS owner or operator nust report both the audit
results showing the CEMS or COMS to be out of control and
the results of the audit following corrective action
showi ng the COMS to be operating within specification.
(v) Any corrective actions performed as the result of a
failed audit.

(f) If arelative accuracy test audit of any continuous enission
monitor listed in subsection (a) is perforned, the departnent nust be
notified at least thirty-five (35) days prior to the audit.

*Copi es of the Code of Federal Regulations (CFR) referenced nay be
obtained fromthe Governnent Printing Ofice, Washington, D.C 20402 and are
avail abl e for copying at the |Indiana Departnent of Environnmental Managenent,
I ndi ana Governnment Center-North, 100 North Senate Avenue, |ndi anapolis,

I ndi ana 46206-6015. (Air Pollution Control Board; 326 |IAC 3-5-5; filed Jan
30, 1998, 4:00 p.m: 21 IR 2069)

326 | AC 3-5-6 Record keeping requirenents
Authority: IC 13-14-8; IC 13-17-3-4; 1C 13-17-3-11
Affected: 1C 13-14-4-3; 1C 13-15; IC 13-17

Sec. 6. (a) On and after the certification of a nonitoring system the
owner or operator of a source subject to this rule shall nmintain records,
i ncluding raw data, of all monitoring data and supporting information for a
m ni mum of five (5) years fromthe date of any of the foll ow ng:
(1) A nonitoring sanple.
(2) A nmeasurement.
(3) Atest.
(4) A certification.
(5) A report.
(6) Any other activity required under this article.
(b) The records described in subsection (a) shall include the
fol | owi ng:
(1) Al docunentation relating to:
(A) design, installation, and testing of all elenents of the
noni toring systenm and
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(B) required corrective action or conpliance plan activities.
(2) Al maintenance |ogs, calibration checks, and other required
qual ity assurance activities.
(3) Al records of corrective and preventive action.
(4) A log of plant operations, including the follow ng:
(A) Date of facility downti ne.
(B) Tinme of commencenent and conpl etion of each downti ne.
(C) Reason for each downtine.
(c) The owner or operator of a source subject to this rule shal
mai ntain the records required by this section at the source, or at such other
site, in a manner so that they may be inspected by the departnment or the U S
EPA, if so requested or required. (Air Pollution Control Board; 326 |AC 3-5-
6; filed Jan 30, 1998, 4:00 p.m: 21 IR 2071)

326 | AC 3-5-7 Reporting requirenents
Aut hority: IC 13-14-8; IC 13-17-3-4; 1C 13-17-3-11
Affected: IC 13-14-4-3; 1C 13-15; IC 13-17

Sec. 7. The followi ng reporting requirenents apply to sources subject
to this rule:
(1) Sources subject to the requirements of section 1 of this rule shal
report excess enissions no less frequently than quarterly. For sources
required to report quarterly, such reports shall be:
(A) subnmitted by the facility owner or operator to the
departnent; and
(B) postrmarked or delivered by other nmeans no later than thirty
(30) cal endar days following the |ast day of the reporting
peri od.
(2) If a permit specifies or a rule requires nore frequent reports,
such reports shall be:
(A) subnmitted by the facility owner or operator to the
departnent; and
(B) postmarked or delivered by other nmeans no later than fifteen
(15) cal endar days after the end of each nonth.
(3) Gaseous excess eni ssions data reports shall be reported using three
(3) hour block periods ending at 03:00, 06:00, 09:00, 12:00, 15:00,
18: 00, 21:00, and 24:00. For facilities that nmust denonstrate
conpliance with hourly (one (1) hour), daily (twenty-four (24) hour)
average, or thirty (30) day averages, such information shall be
submtted as part of the quarterly report required in this section
(4) The nonitoring report shall contain the follow ng continuous
nmonitoring informati on sunmaries, with all times reported in real tine:
(A) Monitored facility operation tinme during the reporting
peri od.
(B) Excess em ssions or paraneters, as applicable, reported in
units of the standard, or the applicable parameter unit as
fol |l ows:
(i) Date of excess em ssions, or other applicable dates.
(ii) Time of comrencenent and conpletion for each
appl i cabl e parameter deviation or excess eni ssion data.
(C) Magnitude of each excess enission as foll ows:
(i) For opacity as follows:
(AA) The actual percent opacity of all six (6) minute
(bl ock) averages exceedi ng the applicable opacity
limt shall be reported. If the exceedance occurs
conti nuously beyond one (1) six (6) mnute period,
t he percent opacity for each six (6) mnute period or
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t he highest six (6) minute average opacity for the

entire period shall be reported.

(BB) For department approved opacity averaging tines

other than six (6) mnutes, the actual percent

opacity of each averagi ng period in excess of the

applicable Iimt shall be reported.

(CC A sunmary by cause shall be prepared and

submtted as part of this report item zing

exceedances by cause.
(ii) For gaseous em ssions, the excess em ssions, in units
of the applicable standard, nust be reported based on the
appl i cabl e averaging time, for example, one (1) hour bl ock
three (3) hour block, three (3) hour rolling, in addition
to any other reporting requirenents that may be applicable.
The averaging tine is specified in the applicable federa
or state rules, or facility operating permt.

(5) Continuous monitoring systeminstrunent downtinme, except for zero
(0) and span checks, which shall be reported separately, shall include
the foll ow ng:

(A)
(B)
(9
(D)
(B)

Dat e of downti ne.

Time of commencenent.

Duration of each downti ne.

Reasons for each downti ne.

Nat ure of systemrepairs and adjustnents.

(Air Pollution Control Board; 326 IAC 3-5-7; filed Jan 30, 1998, 4:00 p.m:

21 IR 2071)

75



ATTACHMENT 3

| NDI ANA DEPARTMENT OF ENVI RONVENTAL MANAGEMENT
NONRULE POLI CY DOCUMENT

Title: Continuous Opacity Mnitor Correl ation CGuidelines

I dentification Number: Air-012-NPD

Date Originally Adopted; April 10. 197

Dat e Revi sed: None

Ot her Policies Repeal ed or Anended: None

Brief Description of Subject Matter: Provides guidelines for correlation of
opacity data for an alternate Continuous Opacity Mnitor (COM |ocation.
Citations Affected: 326 | AC 3-1.1-2(5), Performance Specification 1

This nonrul e policy docunent is intended solely as gui dance and does
not have the effect of law or represent fornmal |ndiana Departnent of
Envi ronnent al Managenent (I DEM decisions or final actions. This nonrule
policy docunent shall be used in conjunctions with applicable laws. It does
not replace applicable laws, and if it conflicts with these |laws, The | aws
shall control. A revision to this nonrule policy docunent may be put into
effect by I DEM once the revised nonrule policy docunent is made avail abl e for
public inspection and copying IDEMw Il submit revisions to the |Indiana
Regi ster for publication.

The purpose of this nonrule policy is to provide guidelines to be used
by sources that are proposing an alternatve | ocation for a Continuous Opacity

Moni tor (COM .

Background

Federal regulations at 40 CFR 60, Appendix B, Performance Specification
1 require that continuous nonitoring equi pnent nmeet certain specifications
when used to denpnstrate conpliance with regulatory requirenents. Section 4
of Appendi x B, Performance Specification 1 provides installation requirenents
for a COM which woul d assure that representative data is collected. Indiana
rules at 326 I AC 3-1.1-2 reference the Performance Specification 1
requi rements for the installation of a COM As with the federal regulations,
I ndi ana rules also allow a source to propose an alternate | ocation for the
COM (326 | AC 3-1.1-2(5)).

Pol i cy

The foll owing are guidelines for correlating continuous opacity nonitor
(COM data with visible em ssions data or with a reference continuous opacity
nmonitor for the purpose of approving an alternate monitoring | ocation. The
alternate nonitoring |location is one which does not neet the criteria
speci fied under 40 CFR 60, Appendix B, Performance Specification 1 (PS-1),
Section 4.

There are type types of correlation testing which may be perforned,
only one of the two needs to be conducted in order to validate the alternate
nmonitor | ocation. Any COMinvolved in the correlation testing nust conplete a
calibration cycle (zero/upscale calibration) both before and after the
correlation test period. If the daily calibration occurred not |onger than
two (2) hours prior to the initiation of the correlation period, that wll
satisfy the requirenent for the pre-test calibration. If either the pre- or
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post-test calibration is invalid and nust be repeated after the COMis
repaired and calibration drift criteria net.

Vi si bl e eni ssions vs. COM

Wil e operating at or near maxi num production capacity as identified in
the permt, conduct visible em ssions readings in accordance with 40 CFR 60,
Appendi x A, Method 9 for a period of not less than two (2) hours. Visible
em ssions data will be calcul ated using the average of each 6-m nute bl ock
average of two (20 certified Method 9 readers (at |east one of these readers
nmust be from | DEM OAQ) .

During this tinme, boilers nust conduct soot bl ow ng and/or ash pulling
on a frequency and duration representative of nornmal operations. O her
processes should use other nmeans to vary the opacity of the enmissions; this
may be acconplished by altering operations of a PMcontrol device or by
ranpi ng of the production rates.

A VE/ COM correlation will be considered acceptable and the alternate
l ocation approved provided the relative accuracy is <20% Relative accuracy
is based on the absolute value of the nean difference between the readings,
the 2.5% error confidence coefficient and the average of the Method 9
readi ngs or the applicable opacity standard (when the standard is | ess than
10% opacity). The relative accuracy is calculated as foll ows:
1. Summarize the results in tabular form simlar to Figure A
2. Calculate the nmean of the Method 9 values and the nean of the opacity
val ues for the am peri od.
3. Calculate the arithnetic differences between the Method 9 and the COM dat a
out put sets.
4. Calcul ate the nmean of the differences, the standard deviation, coefficient
and rel ative accuracy.

Figure A

A B A-B (A-B)?2

6- Met hod 9 Aver age COM 6-mi nut e
nm nut e (reader 1 + Aver age
average | reader 2)/2

=




19

20

Avg.

COM vs COM

Whi | e operating at or near maxinmum production capacity as identified in
the permt, collect 6-mnute opacity averages fromtwo (2) COMS. One of these
COVs nust be at an acceptable location per PS-1 siting criteria and the other
should be at the alternative |ocation which the source wants approved.

A COM COM correl ation will be considered acceptable and the alternate
| ocati on approved provided one of the two follow ng conditions are net:

A. The arithnetic difference between the average 2-hour opacity (cal cul ated
as the average of the twenty (20) 6-m nute averages) for the two nonitors
is less than +/-10% of the average reference val ue.

B. The arithnetic difference between the two average opacity values is |ess
than 2% opacity.

Exanpl e:

Approved COM (reference) Alternate Locati on COM
Avg. 2-hour Opacity: 35% 32%

10% of the reference value is 3.5%opacity and the arithmetic difference
between the two values is 3% opacity. As described in Section 4.3 of PS-1,
the alternate |ocation is acceptable.

If you have any questions concerning the information provided in this
nonrul e policy document, please contact Dave Cline at (317)-233-5668.
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ATTACHVENT 4

| NDI ANA DEPARTMENT OF ENVI RONVENTAL MANAGEMENT
NONRULE POLI CY DOCUMENT

Title: Continuous Em ssions Mnitoring Report Format

Identification Nunmber: Air-010-NPD

Date Originally Adopted: April 10, 1997

Dat es Revi sed: None

O her Policies Repeal ed or Arended: None

Brief Description of Subject Matter: Required information for nonthly or
quarterly CEM reports for conpliance with 326 IAC 3-1.1-3

Citations Affected: 326 | AC 3-1.1-3

This nonrul e policy docunent is intended solely as gui dance and does
not have the effect of |aw or represent formal |ndiana Departnent of
Envi ronment al Managenent (1 DEM decisions or final actions. This nonrule
policy docunent shall be used in conjunction with applicable laws. It does
not replace applicable laws, and if it conflicts with these |aws, the | aws
shall control. A revision to this nonrule policy docunent nay be put into
effect by IDEM once the revised nonrule policy docunent is nmade avail able for
public inspection and copying. IDEMw |l subnit revisions to the Indiana
Regi ster for publication.

The purpose of this nonrule policy docunent is to clarify the
information that is required to be subnitted concerning conti nuous em ssions
nonitoring in accordance with 326 I AC 3-1.1-3, Notification, record keeping,
reporting.

Pol i cy

The nmonthly or quarterly continuous em ssions nmonitoring report submitted to
| DEM shoul d contain the infornmation |listed bel ow. Reports should be sent to:

Chi ef , Conpliance Data Section
Ofice of Air Quality
100 North Senate Ave
P. 0. Box 6015
I ndi anapolis, I N 46206-6015

Monthly reports nust be received by the Ofice of Air Quality (OAQ
within 15 cal endar days after the end of the nonth and quarterly reports nust
be received by the OAQ within 30 cal endar days after the end of the quarter
Al tinmes must be reported in real tinme.

The followi ng informati on shall be reported:

A. Plant Operations Summary
For the applicable reporting period (total hours of operation).
B. Excess Em ssions Summary
Excess emi ssions shall be reported in units of the applicable
st andard.
1. Date of excess em ssions
2. Time of commencement and conpletion of excess em ssions

79



3. Magni tude of excess emi ssions

(a) For opacity exceedances, report:

(i) The actual percent opacity of all 6-minute (block) averages
exceedi ng the standard. |If the exceedance occurs
conti nuously beyond one 6-m nute averagi ng period, the
percent opacity for each 6-m nute average or the highest 6-
m nute average for the entire period shall be reported.

(ii) For other OAQ approved averaging tines, the actual percent
opacity of each averaging period in excess of the
appl i cabl e opacity standard. For exanple, a source with a
30-m nute averagi ng period should report each exceedance of
t he 30-m nute standard.

(b) For gaseous eni ssions, the excess em ssions in units of the
applicabl e standard (1-hour bl ocks, 3-hour blocks, 3-hour
rolling) shall be reported. The averaging tine is specified
in the applicable Federal/State rule and/or the facility
operating permt.

4. Reason or cause for the excess em ssions
5. Corrective actions taken or neasures taken to minimze em ssions

C. CEMS Instrunment Downtinme Summary

Dat e of downti ne

Ti me of conmencenent of downtine

Dur ati on of downti ne

Reasons for the downtine

Nat ure of systemrepairs and adjustnents

SR

NOTE: A log of all CEM downtime, repairs, adjustnment, maintenance,
calibration, audits and testing shall be maintai ned and nmade avail able for
review by IDEM EPA or their authorized representative.

Qual ity Assurance Activities

Pl ease note that after the effective date of the Article 3 revisions,
all sources conducting continuous em ssions nonitoring for conpliance
with State or Federal requirenents will be required to conduct and
submit reports on quality assurance activities.

If you have any questions concerning the information provided in this nonrule
policy docunent



